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iti Prescribing Information INDICATIONS AND USAGE 
y ks) in the healing and symptomatic resolution of diagnostic: 
ed erosive esophagitis. CONTRAINDICATIONS NEXIUM is contraindicated in 

ior or to substituted benzimidazoles. PRECAUTIONS Sy 
presence of gastric malignancy. Atrophic gastritis has been noted occas; gastric carpus biop- 
fi f which NEXIUM is an enantiomer, Information for Patients: NEXIUM 
ease Capsules shouid be taken at least one hour before meals. For patients who have dite! 

t of applesauce can be added to an empty bowl and the capsule opened, and the 
sauce. The pallets should be mixed with the applesauce and the! should not be hot and 
ould be soft enough to be swallowed without chewing. The pellets shoule ewed or crushed. The pellevapplesauce mixture 
should not be stored for future use, Antacids may be used while taking NEXIUM. DRUG INTERACTIONS Esomeprazol 
extensively metabolized in the liver by CYP2019 and CYPSA4. (n vitro and in vivo studies have shown that esomeprazole is not likely 
to inhibit CYPs 142, 2A6, 209, 206, 261 and 3A4. No clinically relevant interactions with drugs metabolzed by these CYP enzymes 
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would be expected. Grug interaction studies have shown that esomeprazole does not have any clinically significant interactions with 
phenytoin, warfarin, quinidine. clarithromycin or amoxicillin, Esomeprazole may potentially interfere with CYP2CT9. the major 
esomeprazole-metabolizing enzyme. Coadministration of esomeprazole 30 mg and diazepam. a CYP2C19 substrate, resulted in a 
45% decrease in clearance of diazepam. increased plasma levels of diazepam were observed 12 hours after dosing and onwards 
However. at that time, the plasma levels of diazeparn were below the therapeutic interval, and thus this interaction is unlikely to be of 
clinical relevance. Coadministration of oral contraceptives, diazepam, phenytoin, or quinidine did aot seem to change the pharmaco- 
kinetic profile of esomeprazole. Esomeprazole inhibits gastric acid secretion, therefore, it is theoretically possible that esomeprazole 
and omeprazole may interfere with absorption of drugs where gastric pH is an important determinant of their bioavailability ( 
conazole, ampicillin esters, dig on sats). Carcinogenesis, Mutagenesis, Impairment of Fertility: The 
carcinogenic potential of esomepr s t 
omeprazole at daily doses of 1.7, 3.4, 138. 
expressed on a body surface area basis) 
e coi is effect was markedly 
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excretion of esomeprazole in milk has not been studied, However, omepra 
a woman following oral administration of 20 mg. Because esomeprazole 
because of the potential for serious adverse reachons in nursing infants 
genicity shown for omeprazole in rat carcinogi y studies, a decision sh 
the importance of the drug to the mother. Pediatric Use: Safety and eff 
Geriatric Use: Of the total number of patients who received NEXIUM in clin 
74 years of age and 124 patients were > 75 years of age. No overall differences in safety and efficacy 
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elderly and younger individuals, and o! orted clinical experience has cot identified differences tween tf 
and younger patients, but greater sensitivity of some older individuals cannot be ruled out. ADVERSE REACTIONS The safety 








y 
ot NEXIUM was evaluated in over 10,000 patients (aged 18-84 years) in 
the United States and over 2.600 patients in Europe and Canada. Over 2,900 patients were treated in 
6-12 months. In generat, NEXIUM was weli tolerated in both short- and long-term clinical trials. The safe 
of erosive esophagitis was assessed in tour randomized comparative clinical trials. which included 1.2 
2,434 patients on NEXIUM 40 mg, and 3,008 patients on omeprazole 20 mg daily, The most frequently 
in alt three groups was headache (5.5. 5.0. and 3.8. respectively) and diarrhea (ao difference among 
lence, ab uth occurred at similar rates among patients taking NEXIUM or ome 
adverse event! ported as possibly or probably related to NEXIUM with an incidence < 1% are listed b System. 
Body as a Whole: abdomen enfarged, allergic reaction. asthema, back pain. chest pain. chest pain a edema, periph- 
eral edema, hot flushes, fatigue, fever, fu-ti rder, generalized edema, teg edema, malaise, pain, rigors, Cardiovascular: flushing. 
hypertension, tachycardia; Endocrine: goiter, Gastrointestinal; bowel irregularity. constipation aggravated, dyspepsia, d' 
dysplasia GI, epigastric pain, eructation, esophageal disorder, frequent stools. gastroenteritis, GI hemorrhage. GI ms NOS. 
hiccup, melena, mouth disorder, pharynx disorder. rectal disorder, serum gastrin increased, tongue disorder, tongu ulcerative 
stomatitis, vomiting; Hearing: earache, tinnitus; Hematologic: anemia, anemia hypochromic, cervical limphoadenapathy, epistaxis, 
leukocytosis. leukopenia, thrombocytopenia: Hepatic: bilirubinemia, hepatic function abnormal, SGOT increased. SGPT increased, 
Metabolic/Nutritional: glycosuria, hyperuricemia, hyponatremia, increased alkaline phosphatase, thirst, vitamin 812 deficiency, 
weight increase, weight decrease; Musculoskeletal: arthralgia. arthritis aggravated. arthropathy, cramps, fibromyalgia syndrome, 
hernia, polyrnyatgia rheumatica, Nervous System/Psychiatric: anorexia, apathy. appetite increased, confusion. depression aggra- 
vated, dizziness, hypertonia, nervousness, hypoesthesia, impotence, insomnia, migraine. migraine aggravated, paresthesia, sleep 
disorder, somnolence, tremor, vertigo, visual field defect; Reproductive: dysmenorrhea, menstrual disorder, vaginis: Respiratory: 
asthma aggravated, coughing. dyspnea. larynx edema, pharyngitis, rhinitis. sinusitis: Skin and Appendages: aces, angioedema, 
dermatitis, pruritus, pruritus ani, rash, rash erythematous, rash macule-papuiar, skin inflammation, sweating increased, urticaria, 
Special Senses: otitis media, parosmia. taste loss. taste perversion: Urogenital: abnormal urine, albuminuria, cystitis, dysuria. 
fungal infection, hematuria, micturition frequency, moniliasis, genital monitiasis. polyuria Visual: conjunctivitis abnormal 
Endoscopic findings that were reported as adverse events include: duodenitis, esophagitis. esophageal strict 
tion, esophageal varices, gastric ulcer, ga a. benign polyps or nodules. Barrett's esophagus. and muc. 
Other adverse events not observed with f found in the omep 
imes the human dose 
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nged up to 2.400 mg | imes the usual reco 

tions were variable, but included contusion, drowsiness, blurred vision, tachycardia, nausea 
headache, dry mouth, and other adverse reactions similar to those seen in normal clinical experience (se 
insert-ADVERSE REACTIONS). No specific antidote for esomeprazole is known. Since esomeprazole is exte! 
itis not expected to be removed by dialysis. In the event of overdosage, treat hould be symptomatic ai 
the management of any overdose, the possi 
ment of any drug overdose. a certified Regi 
Physicians’ Desk Reference (POR) or locai tetep 
















NEXIUM is a registered trademark of the AstraZeneca group of companies. 
© AstraZeneca 2002. All rights reserved. 












BRIEF SUMMARY Before prescribing PRILOSEC, please s rescribing information. INDICATIONS AND USAGE 
Erosive Esophagitis: PRILOSEC Delayed-Release Capsules are indicated for the short-term treatment (4-8 weeks) in the healing of 
erosive esophagitis, which has been diagnosed by endoscopy. CONTRAINDICATIONS Omeprazole PRILOSEC Delayed- 
Release Capsules are contraindicated in patients with known hypersensitivity to any component of the formulation. PRECAU- 
TIONS Symptomatic response to therapy with omeprazole does not preclude the presence of gastric malignancy. Atrophie gastritis 
has been noted occasionally in gastric corpus biopsies from patients treated long-term with omeprazole. Information for 
Patients: PRILOSEC Delayed-Release Capsules should be t efore eating and should not be opened, chewed or cru 
uid be swallowed whole, DRUG INTERACTIONS Other Omeprazole can prolong the elimination of diazepam, w 
phenytoin, drugs that are metabolized by oxidation in the liver. Although in normal subjects no interaction with theophyllir 
propranolol was found, there have been clinical reports of interaction with other drugs alized via the cytochrome P-450 system 
ilfiram. and benzodiazepines}, Patients should be monitored to determine if it is necessary to adjust the dosage 
se drugs when taken concomitantly with PRILOSEC. Omeprazole inhibits gastric acid secretion. therefore, it is theoretically 
possible that omeprazole may interfere with absorption of drugs where gastric pH is an Important determinant of ther bioavailability 
(eg. ketoconazole, ampicillin esters. digoxin, and iran salts). in clinical trials, antacids were used concomitantly with the administra- 
tion of PRILOSEC Carcinogenesis, Mutagenesis, Impairment of Fertility: i wo 24-mouth carcinogenicity studies 
1 rats, omeprazole at daily doses of 1.7, 2.4, 13.8, 44.0 and 140.8 my/kgiday (approximately 4 to 352 times the human dose, based 
on a patient weight of 50 kg and a human dose of 20 mg) produced gastric ECL cell carcinoids in a dose-related manner in both male 
and female rats; the incidence of this effec: was markedly higher in female rats, which had higher blood levels of omeprazole, Gastric 
carcinoids seldom occur in the untreated rat. In addition, ECL cell hyperplasia was present in ali treated groups of both sexes, in one 
of these studies, female rats were treated with 13.8 mg omeprazote/kg/day (approximately 35 times the human dose) tor one year. 
then followed for an additional without the drug. No carcinoids were seen in these cats. An increased incidence of treatment- 
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mal) sampling times, was negative. In a rat fertility and general repro- 
ive performance test, omeprazole in a dose range of 13.8 to 138.0 m y (approximately 35 to 345 times the human dose} 
ouc or deleterious to the reproductive performance of parental a Pregnancy: Category C - Teratology studies 
ted in pregnant rats at doses up to 138 mg/kg/day (approximately 345 times the Duman dose) and in pregnant rabbits at 
did not disclose any evidence for a teratogenic potential of 
to 172 times the human dose) 
thality, fetal res -related embryo/fetal 
y were observed m offspring resulting tram teated with omeprazole 13.8 to 

138.0 mg/day (approximately 35 to 345 tmes the human dose}. There are no adequate or well-controlled studies in pregnant 
women. Sporadic reports have been ti of congenital ab es occurring in infants bora to women who have received 
omeprazole during pregnancy. Omeprazole should be used during pregnancy only if the potential benefit justifies the potential risk te 
ë Nursing Mothers: it e is excreted in human miik. In meprazole administration 
tation and lactation at do: human dose) resulted n decreased weight 
















































































pups. Because many dr tod in human milk, because of the potential for serious adverse reactions in nursing 
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ther. Pediatric Use: y and effectiveness in pediatr nts have not been established. Geriatric Use: N 
ferences in safety and efficacy were observed between the ei and younger individuals, and other r 
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The following adverse reactions which occurred m 1% or more of omeprazole-treated patients have been reported in international 
»-blind. and open-label, clinical trials in which 2,631 patients and subjects received omeprazole and 120 patients took a 
d. The percentages are give! i espectively. Body as a Whole, 
3.3%; Asthenia 1.3% and 0.8 ton 1.5 and 0.8: Diarrhea 
ea 19 and 3.3: Nervous 
ences occurring in < 1% of patients or subjects in domestic 
hown below within each body system, 1n many instances, 
(see also Skin below). 
radycardia, palpitation, elevated 

ion. flatulence. fecal discoloration, 
èi gastric fundic gland polyps 

have been noted rarely. These polyps are benign and appear to be reversible when treatment is discontinued. Gastroduodenal carci- 
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AstraZeneca? 


Stop the heartburn 


start the HEALING 


In erosive esophagitis studies 
compared with Prilosec* (omeprazole) 


Effective first-line PPI therapy: 


Proven efficacy in short- 
term healing (4 to 8 weeks)’ 


Proven symptom control 


Safety and tolerability 
-simi o Prilose 





The most frequently reported adverse 
events with NEXIUM and Prilosec are 
f headache, diarrhea, and abdominal 
v ST) pain. Symptomatic response to 
| 24 390 therapy does not preclude the 
presence of gastric malignancy. 


NEXIUM and Prilosec should be used only for the conditions, 

dosages, and durations specified in the Prescribing Information. ® 
Before prescribing NEXIUM or Prilosec, please see brief summary 

of full Prescribing Information on next page 


NEXIUM and Prilosec are registered trademarks of the rene group of companies. (esomeprazole magnesium) 
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REMEMBER, IT’S HERE AND AVAILABLE TO YOU. 


Member Connection.. exclusively for ACP-ASIM members...is accessible only via ACP-ASIM Online 


al www.acponline.org. 


Through Member Connection, you will find instant information on ACP-ASIM Medical Student 


Members, Associates, Members, Fellows, and Masters from across the country...or across the world. 


Updated daily, the information in Member Connection is taken directly from the Colleges membership 
database. Member Connection allows you to search and find colleagues by name, state, city, zip or 


postal code, country, region, or specialty. 
Candidates are encouraged to utilize Member Connection for help in obtaining eligible sponsors. 


* Please note: Members who wish to be excluded jrom Member Connection—the Colleges online membership 
directory —must request so in writing. Please contact ACP-ASIM Customer Service at 800-523-1546, extension 
2600, to obtain a Directory Exclusion Form. You may also obtain the form on ACP-ASIM Online at 


wwiw.acponline.org. and it may be submitted by either mail or fax. 
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6.5 billion patient-days of therapy 
Over 15,000 patients in open-label clinical trials 
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USE IN PREGNANCY 

When used in pregnancy during the second and third trimesters, ACE inhibitors can cause 
injury and even death to the developing fetus. When pregnancy is detected, ACCUPRIL should 
be discontinued as soon as possible. See WARNINGS, Fetal/Neonatal Morbidity and Mortality. 


BRIEF SUMMARY: Consult Package Insert for full prescribing information 


INDICATIONS AND USAGE: on: ACCUPRIL is indicated for the treatment of hypertension. 
H may be used alone or in combination with thiazide diuretics. Heart Failure; ACCUPRIL is ndicat- 
ed in the management of heart failure as adjunctive therapy when added to conventional therapy 
including diuretics and/or digitalis. 
in using ACCUPRIL, consideration should be given to the fact that another angiotensin-cowering 
enzyme inhibitor captopril, has caused agranulocytosis, particularly in patients with renal impairm ent 
or collagen vascular disease, Available data are insufficient to show that ACCUPRIL does no: have a 
similar risk (see WARNINGS) 
in black patients: Black patients recewing ACE inhibitor monotherapy have been 
reported to have a higher incidence of angioedema compared to nonblacks. It should also be noted 
that in controited clinical trials ACE inhibitors have an effect on blood pressure that is less in wack 
patients than in nonblacks. 
CONTRAINDICATIONS: ACCUPRIL is contraindicated in patients who are hypersensitive to this prod- 
uct and in patients with a history of angioedema related to previous treatment with an 
ACE inhibitor 
WARNINGS: Anaphylactoid and Possibly Related Reactions: Presumably because angateasin- 
converting inhibitors affect the metabolism of eicosanoids and polypeptides. including encage vous 
bradykinin, patients receiving ACE inhibitors (including ACCUPRIL} may be subject to a variety of 
adverse reactions, some of them serious 
Angioedema: Angioedema of the face, extremities, tips, tongue. glottis, and larynx has been reaort- 
ed in patients treated with ACE inhibitors and has been seen in 0.1% of patients receiving ACCLPRIL. 
in two similarly sized U.S. postmarketing trials that, combined, enrolled over 3,000 black patents and 
over 19.000 nonblacks, angioedema was teported in 0.30% and 0.55% of blacks (dp studes ^ and 
2, respectively) and 0.39% and 0.1756 of nonblacks 
Anginedema associated with laryngeal edema can be fatal. If laryngeal stridor or angioedema af the 
face, tongue, or glottis occurs, treatment with ACCUPRIL should be discontinued immed ately, the 
patient treated in accordance with accepted medical care, and carefully observed until the swelling 
disappears. in instances where swelling is confined to the face and tips, the condition generally 
fesolves without treatment; antihistamines may De useful in relieving symptoms. Where there is 
involvement of the tongue, glottis, or larynx likely to cause airway obstruction, emergency 
therapy including, but not limited to, subcutaneous epinephrine solution 1:1000 (0.3 io 0.5 mL) 
should be promptly administered (see ADVERSE REACTIONS) 
Patients with a history of angioedema: Patents with a history of angioedema unrelated © ACE 
inhibitor therapy may be at increased risk of angioedema while receiving an ACE inhibitor (see also 
CONTRAINDICATIONS), 
Anaphytactoid reactions during desensitization: Two patients undergoing desensitizing trectment 
with hymenoptera venom while receiving ACE inhibitors sustained life-threatening anephyactoid 
reactions. in the same patients, these reactions were avoided when ACE inhibitors were temporarily 
withheld, but they reappeared upon inadvertent rechallenge 
reactions membrane exposure: Anaphylactoid reactions have been reported 
in patents diaiyzed with high-fiux membranes and treated concomitantly with an ACE inibitor. 
Anaphylactoid reactions have also been reported in patients undergoing low-density üpcorotein 
apheresis with dextran sulfate absorption. 
Hepatic Failure: Rarely. ACE inhibitors have been associated with a syndrome that stars with 
cholestatic jaundice and progresses to fulminant hepatic necrosis and sometimes} death. The mech- 
anise of this syndrome is not understood. Patients receiving ACE inhibitors who develop jaurdice or 
marked elevations of hepatic enzymes should discontinue the ACE inhibitor and receive app-opriate 
medical follow-up. 
Hypotension: Excessive hypotension is rare in patients with uncomplicated hypertension vead with 
ACCUPRIL alone. Patients with heart failure given ACCUPRIL commonly have some reduction 9 blood 
pressure, but discontinuation of therapy because of continuing symptomatic hypotension vsuatiy is not 
f when dosing instructions are followed. Caution should be observed when initiating therapy 
in patients with heart failure (see DOSAGE AND ADMINISTRATION in full prescribing infermetion|, in 
controlled studies, syncope was observed in 0.4% of patients (N=3203); this incidence was similar to 
that observed for captopril (196) and enatapril (0.8%). 
Patients at risk of excessive hypotension. sometimes associated with oliguria and/or progressive 
azotemia, and rarely with acute renal failure and/or death, include patients with the follewing condi- 
fons ar characteristics: heart failure, hyponatremia, high dose diuretic therapy, recent intensive 
diuresis oc increase in diuretic dose. renal dialysis, or severe volume and/or salt depleticn of any eti- 
dingy, It may be advisable to eliminate the diuretic except in patients with heart failures. reduce the 
diuretic dose or cautiously increase salt intake (except in patients with heart failure) betore nitiating 
therapy with ACCUPRIL in patients at risk for excessive hypotension who are able to volerate such 
adjustments. 
in patients at nsk cf excessive hypotension, therapy with ACCUPRIL should be startec under close 
medical supervision. Such patients should be followed closely for the first two weeks of teatment 
and whenever the dose of ACCUPRIL and/or diuretic is increased. Similar considerations may apply 
to patients with ischemic heart or cerebrovascular disease in whom an excessive fall 13 bead pres- 
sure could result in a myocardial infarction or a cerebrovascular accident. 
If excessive hypotension occurs, the patient should be placed in the supine position and if necessary, 
receive an intravenous infusion of normal saline. A transient hypotensive response 1s nat a con- 
fraindication to further doses of ACCUPRIL. which usually can be given without difficulty once the 
blood pressure has stabilized. If symptomatic hypotension develops, a dose reduction or discontinu- 
ation of ACCUPRIL o concomitant diuretic may be necessary. 
ia/Agranulocytosis: Another ACE inhibitor. captopril, has been shown to cause agranulo- 
cytosis and bone marrow depression rarely in patients with uncomplicated hypertension. but more 
frequently in patients with renal impairment, especially /f they also have a collagen vascular disease, 
such as systemic lupus erythematosus or scleroderma. Agranulocytosis did occur during ACCUPRIL 
treatment in one patient with a history of neutropenia during previous captopril therapy Available 
data from clinical trials of ACCUPRIL are insufficient to show that, in patients without anior reactions 
to other ACE inhibitors. ACCUPRIL does not cause agranulocytosis at similar rates. As with other ACE 
inhibitors, periodic monitoring of white blood cell counts in patients with collagen vascular disease 
andor renal disease should be considered. 
Fetal/Neonatal Morbidity and Mortality: ACE inhibitors can cause fetal and neonata: mo bidity and 
death when administered to pregnant women, Several dozen cases have been reported ir the work 
literature. When pregnancy is detected, ACE inhibitors should be discontinued as soon as possible, 
The use of ACE inhibitors during the second and third trimesters of pregnancy has been associated 
with fetal and neonatal injury, including hypotension, neonatal skull hypoplasia, anuria, reversible or 
irreversible renal failure, and death. Ohgahydrammos has aiso been reported. presumaby resulting 
from decreased fetal renal function; oligohydramnios in this getting has been assoc.ate with fetal 
limb contractures. craniofacial deformation, and hypoplastic lung development. Prematurity, 
intrauterine growth retardation, and patent ductus arteriosus have also been reporte. although it is 
not clear whether these occurrences were due to the ACE inhibitor exposure. 
These adverse effects do not appear to have resulted from intrauterine ACE inhibitor expasare that has 
been limited to the first trimester. Mothers whose embryos and fetuses are exposed to ACE inhibitors 
‘only during the first trimester should be so informed. Nonetheless, when patients become pregnant, 
physicians should make every effort to discontinue the use of ACCUPRIL as soan as possite. 
Rarely (probably less often than once in every thousand pregnancies]. no alternative to ACE ishibitors will 
de found. in these rare cases, the mothers should be apprised of the potential hazards te tieir fetuses. 
and sena ultrasound examinations should be performed to assess the intraamiotic enviar ment. 
# ofigonydramnios is observed, ACCUPRIL should be discontinued unless ¢ is considered 
ide-saving for the mother. Contraction stress testing (CST), a nan-stress test (NST), or biophysical 























profiling (BPP) may be appropriate, depending upon the week of pregnancy. Patients and physicians 
Should be aware, however, that oligohydramnios may not appear until after the fetus has sustained 
irreversible injury. 
Infants with histories of iv utero exposure to ACE inhibitors should be closely observed for hypoten- 
sion, oliguria, and hyperkalemia. If oliguria occurs, attention should be directed toward support of 
diood pressure and renal perfusion. Exchange transfusion or dialysis may be required as a means af 
reversing hypotension and/or substituting for disordered renal function. Removal of ACCUPRIL, which 
crosses the placenta, from the neonatal circulation is not significantly accelerated by these means. 
No teratogenic effects of ACCUPRIL were seen in studies of pregnant rats and rabbits. On a mg/kg 
basis, the doses used were up to 180 times (in rats) and one time {in rabbits) the maximum recom- 
mended human dose 
PRECAUTIONS: General: Impaired renal function: As a consequence of inhibiting the renin- 
angiatensin-aldosterane system, changes in renal function may be anticipated in susceptible indi- 
viduals. In patients with severe heart failure whose renal function may depend on the activity of the 
renin-angiotensin-aldosterone system, treatment with ACE inhibitors, including ACCUPRIL. may be 
associated with oliguria and/or progressive azotemia and rarely acute renal failure and/or death. 
in clinical studies in hypertensive patients with unilaterat or bilateral renal artery stenosis, increases 
in blood urea nitrogen and serum creatinine have been observed in some patients following ACE 
inhibitor therapy. These increases were almost always reversible upon discontinuation of the ACE 
inhibitor and/or diuretic therapy. In such patients, renal function should be monitored during the first 
few weeks of therapy. 
Some patients with hypertension or heart failure with no apparent preexisting renal vascular disease 
have developed increases in blood urea and serum creatinine, usually minor and transient, especial- 
fy when ACCUPRIL has been given concomitantly with a diuretic. This is more likely to occur in 
patients with preexisting renal impairment. Dosage reduction and/or discontinuation of any diuretic 
and/or ACCUPRIL may be required 
Evaluation of patients with hypertension or heart failure should always include assessment of 
renal function (see DOSAGE AND ADMINISTRATION in full prescribing information! 
Hyperkalemia and potassium-sparing diuretics: in clinica! trials, hyperkalemia (serum potassium 
25.8 mmol/L} occurred m approximately 2% of patients receiving ACCUPRIL, In most cases, elevat- 
ed serum potassium levels were isolated values which resolved despite continued therapy. Less than 
0.1% of patients discontinued therapy due to hyperkalemia. Risk factors for the development of 
hyperkalemia include renal insufficiency, diabetes mellitus, and the concomitant use of potassium- 
sparing diuretics, potassium supplements, and/or potassium-confaining salt substitutes, which 
should be used cautiously, # at all, with ACCUPRIL (see PRECAUTIONS. Drug Interactions} 
Cough: Presumabiy due to the inhibition of the degradation of endogenous bradykinin, persistent 
nonproductive cough has been reported with all ACE inhibitors, always resolving after discontinuation 
of therapy. ACE inhibitor-induced cough should be considered in the differential diagnosis of cough. 
Surgery/anesthesia: in patents undergoing major or during anesthesia with agents that 
produce hypotension, ACCUPRIL will block angiotensin formation secondary to compensatory renin 
release. if hypotension occurs and is considered to be due to this mechanism, it can be corrected by 
volume expansion, 
Information far Patients 
Pregnancy: Female patients of childbearing age should be told about the consequences of second- 
and third-trimester exposure to ACE inhibitors, and they shouid also be told that these consequences do 
not appear to have resulted from intrauterine ACE-inhibitor exposure that has been limited to the first 
trimester. These patients should be asked to report pregnancies to their physicians as soon as possible. 
; Angioedema including laryngeal edema can occur wilh treatment with ACE inhibitors, 
especially following the first dose. Patients should be so advised and told to report immediately any 
Signs or symptoms suggesting angioedema (swelling of face. extremities, eyes, lips, tongue. dificul- 
ty in swallowing or breathing: and to stop taking the drug until they have consulted with ther physi- 
cian [see WARNINGS) 
Symptomatic hypotension: Patients should be cautioned that lightheadedness can occur, especial- 
1 during the first few days of ACCUPRIL therapy, and that it shouid be reported to a physician. If actu- 
al syncope occurs, patients should be told to not take the drug until they have consulted with their 
physician (see WARNINGS} 
Ail patients shouid be cautioned p t inadequate fluid intake or excessive perspiration, diarrhea. or 
vomiting can lead to an excessive fall in blood pressure because of reduction in fluid volume, with 
the same consequences of lightheadedness and possible syncope 
Patients planning to undergo any surgery and/or anesthesia should be toid to inform their physician 
that they are taking an ACE inhibitor. 
Hyperkalemia: Patients should be told not to use potassium supplements or salt substitutes con- 
taining potassium without consulting their physician (See PRECAUTIONS). 
Neutropenia: Patients shouid be told to report promptly any indication of infection teg. sore throat. 
feveri which could be a sign of neutropenia 
NOTE: As with many other drugs. certain advice fo patients being treated with ACCUPRIL is warrant 
ed. This information is intended to aid in the safe and effective use of this medication, It is not a dis- 
closure of ail possible adverse or intended effects. 
Drug Interactions: Concomitant diuretic therapy: As with other ACE inhibitors, patients on diuret- 
ics, especially those on recently instituted diuretic therapy, may occasionally experience an exces- 
sive reduction of blood pressure after initiation of therapy vath ACCUPRIL. The possibility of hypoten- 
sive effects with ACCUPRIL may be minimized by either Gisconnung the dluretic or cautiously 
increasing Salt intake prior ta initiation of treatment with ACCUPRIL If it is not possible to discontinue 
the diuretic, the 1g dose of quinapril should be reduced see DOSAGE AND ADMINISTRATION in 
full prescribing information). 
Agents increasing serum potassium: Quinapri! can attenuate potassium loss caused by thiazide 
diuretics and increase serum potassium when used alone. If concomitant therapy of ACCUPRIL with 
potassium-sparing diuretics (eg, spironolactone, tramterene, or amiloride}, potassium supplements, 
Of potassum-comtaining salt substitutes is indicated, they should be used with caution along with 
appropriate monitoring of serum potassium (see PRECAUTIONS). 
Tetracycline and other drugs that interact with magnesium: Simultaneous administration of 
tetracycline with ACCUPRIL reduced the absorption of tetracycline by approximately 28% to 37%, 
possibly due to the high magnesium content in ACCUPRIL tablets. This interaction should be consid- 
ered if coprescribing ACCUPRIL and tetracycline or other drugs that interact with magnesium. 
Lithium: Increased serum lithium levels and symptoms of litum toxicity have been reported in 
patients recetving concomitant lithium and ACE inhibitor therapy. These drugs should be coadminis- 
tered with caution and frequent monitoring of serum athum levels is recommended. If a diuretic is 
also used. it may increase the risk of lithium toxicity 
Other agents: Drug interaction studies of ACCUPRIL with other agents showed 
e Multiple dose therapy with propranolol or cimetidine has no effect on the pharmacokinetics of sin- 
gle doses of ACCUPRIL. 
* The anticoagulant effect of a single dose of warfarin (measured by prothrombin time} was nat sig- 
nificantly changed by quinapril coadminstration nwice-daily. 
* ACCUPRIL treatment did not affect the pharmacokinetics of digoxin. 
* No pharmacokinetic interaction was observed when single doses of ACCUPRIL and hydrochloroth- 
iazide were administered concomitantly. 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
Quinapet hydrochloride was not carcinogenic in mice or rats when given in doses up to 75 or 100 
X to 60 times the maximum human daily dose, respectively, on an mg/kg basis and 3.8 
he maximum human daily dose when based on an mgit basis) for 104 weeks. Female 
rats given the highest dose level had an increased incidence of mesenteric lymph node hemangiomas 
and skin/subcutaneous fipomas. Neither quinapril nor quiriapriiat were mutagenic in the Ames bac- 
terial assay with or without metabolic activation. Quinaptit was also negative in the tallowing genet- 
ic toxicology studies: in vitro mammalian cell point mutation, sister chromatid exchange in cultured 
mammalian cells. micronucleus test with mice. in vitro chromosome aberration with ¥79 cultured 
Jung celis, and iw an ut vivo cytogenetic study with rat bone marrow. There were no adverse effects 
on fertility or reproduction in rats at doses up te 100 mg/kg/day 160 and 10 times the maximum daily 
human dose when based on mg/kg and mg'i Bctively) 




































Pregnancy: PAR Categorias Cs EUM sn cone ina i maestri): See 
WARNINGS, Fetal/Neonatal Morbidity and Mortality. 
Nursing Mothers: Because ACCUPRIL is secreted in human milk. caution should be exercised when 
this drug is administered to a nursing woman 
Pediatric Use: The safety and effectiveness of ACCUPRIL in pediatric patients have not been estab- 
ished 


Geriatric Use: Clinical studies of ACCUPRIL cid not inciude sufficient numbers of subjects aged 65 and 
‘over to determine whether they respond diffe ently from younger subjects. Other reported clinical expe- 
rience has not identified differences in responses between the elderly and younger patients. In general 
dose selection for an elderly patient should be cautious, usually starting at the low end of the dosing 
range, reflecting the greater frequency of decreased hepatic, renal or cardiac function, and of concomi- 
tant disease or other drug therapy. i 
This drug is known to be substantially excrezed by the kidney, and the risk of the toxic reactions to this 
drug may be greater in patients with impairad renal function. Because elderly patients are more likely 
to have decreased renal function. care shoud be taken in dose selection, and it may be useful to mon- 
itor renal function. 

Elderly patients exhibited increased area under the plasma concentration time curve and peak levels for 
quinaprilat compared to values observed in younger patients: this appeared to relate to decreased renal 
function rather than to age itself 


ADVERSE REACTIONS: Hypertension: ACCUPRIL has been evaivated for safety in 4960 subjects and 
patients. Of these, 3203 patients, including 655 elderly patients, participated in controlled cinica! trials. 
ACCUPRIL has been evaluated for long-term: safety in over 1400 patients treated for 1 year or more. 
Adverse experiences were usually mild and transient, 

in placebo-controlied trials, discontinuaticn of therapy because of adverse events was required in 
4.7% of patients with hypertension. 

Percentages of adverse experiences probably or possibly related to therapy or of unknown relationship 
fu therapy occurring in 1% or more of the ` 563 patients in placebo-controtled hypertension trials who 
were treated with ACCUPRIL were headacne (Incidence 5.6, Discontinuance 0.7), dizziness (3.9. 0.8). 
fatigue (2.6, 0.3). coughing (2.0, 0.5), nausea and/or vomiting (1.4, 0.3), abdominal pain (1.0, 0.2}. 
Similar rates of adverse experi in the 579 patients who were treated with placebo were 
headache (10.9, 0.7), dizziness (2.6, 0.2), fatigue (1.0. no discontinuance), coughing (0.0, na 
discontinuance), nausea and/or vomiting 1.9, 0.2), abdominal pain (0.7, no discontinuance). 

Heart Failure: ACCUPRIL has been evalucted for safety in 1222 ACCUPRIL -treated patients. Of these. 
63? patients participated in controled clinica! trials. in placebo-controlled trials, discontinuation of 
therapy because of adverse events was required in 6.8% of patients with congestive heart failure. 
Percentages of adverse experiences probably or possibly related or of unknown relationship to 
therapy occurring in 1% or more of the 585 patients in placebo-controlled congestive heart failure 
trials who were treated with ACCUPRIL were dizziness (incidence 7.7, Discontinuance 0.7), coughing 
14.3, 0.3), fatigue (2.6, 0.2), nausea and, or vomiting (2.4, 0.2), chest pain (2.4, no discontinuance, 
hypotension (2.9, 0.53, dyspnea (1.9, C.2), diarrhea (1.7, no discontinuance), headache (17, ag 
discontinuance), myalgia (1 5. no discontinuance), rash (1 4. 0.2), back pain (1.2, na discontinuance. 
Similar rates of adverse experiences in the 295 patients who were treated with placebo were 
dizziness (Incidence 75.1, Discontinuance 1.0), coughing (1.4, no discontinuance), fatigue (1.4, no 
discontinuance), nausea and/or vomiting (0.7, no discontinuance). chest pain (1. à no discontinuance’, 
hypotension (1.0, no discontinuance, dyscnea (2.0, gc prin. diarrhea (1.0, no discontinuance), 
headache (1.7.0.3), myalgia 12.0, no discontinuance, rash 11.0. no discontinuance), back pain (0.3, 
no discontinuance). 


See PRECAUTIONS, Cough. 
Hypertension and/or Heart Failure; Cinical adverse experiences probably, possibly, or definitely 
related, or of uncertain relationship fo fherapy occurring in 0.5% to 1.0% (except as notedi of the 
patients with CHF or hypertension treated with ACCUPRIL (with or without concomitant diuretic} in cor- 
trolled or uncontrolled trials (N=4847} end Jess frequent, clinically significant events seen in clinical 
trials or post-marketing experience (the rarer events are in italics? include {isted by body system): 
General: back pain, malaise, viral infections, Cardiovascular: palpitation, vasodilation, tachycardia, heart 
failure, hyperkalemia. myocardial infarcticn, cerebrovascular accident, hypertensive crisis, angina pectoris. 
orthostatic hypotension, cardiac rhythm olsturbances, cardiogenic shock, Hematology, hemolytic anemia 
borse eire id dry mouth cr throat, constipation, gastrointestinal hemorrhage, pancreatitis. 
abnormal liver function tests. Nervous/Paychiatric: somnolence. vertigo, syncope, nervousness, depres- 
sion, insomnia, paresthesia Integumentary: alopecia, increased sweating, pemphigus, pruritus, edola- 
tive dermatitis, photosensitivty reaction, dermatopolymyositis, Urogenital: urinary tract infection, impo- 
tence, acute renal failure, worsening rera! failure. Respiratory: eosinophilic pneumonitis. Other: ambly- 
opia, edema, arthralgia. pharyngitis, agranulocytosis, hepatitis thrombocytopenia. 
Fetal/Neonatal Morbidity and Mortality 
See WARNINGS, Fetal/Neonatal Morbidity and Mortality. 
Angioedema: Angioederna has been 'eporled in patients receiving ACCUPRIL (0.1%), Angicedema 
associated with laryngeal edema may be fatal. angioedema of the face, e lips, tongue, 
glottis, and/or larynx occurs, treatment with ACCUPRIL should be discontinued and appropriate thera- 
py instituted immediately. (See WARNINGS.) 
Findings: Hematology: (See WARNINGS). 


: Increases (>1.25 times the upper limit of normal) in serum cre- 
atinine and blood urea nitrogen were observed in 2% and 2%, respectively, of all patients treated with 
ACCUPRIL atone. increases are more fikely to occur in patients receiving concomitant diuretic therapy 
than in those on ACCUPRIL alone, Thesa increases often remit an continued therapy. In controlled stud- 
ies of heart failure, increases in blood urea nitrogen and serum creatinine were observed in 11% and 
8%, respectively. of patients treated with ACCUPRIL; most often these patients were receiving diuret- 
ics with or without digitalis. 

OVERDOSAGE: No data are available with respect to overdosage in humans. Doses of 1440 to 4280 
mg/kg of quinaprit cause significant lethality in mice and rats. 

The most likely clinical manifestation would be symptoms attributable to severe hypotension. 
Laboratory determinations of serum levels of quinapril and its metabolites are not widely available, and 
such determinations have. in any event, no established role in the management of quinapril overdose. 
No data are available to suggest physiological maneuvers (eg. maneuvers to change pH of the urine) 
that might accelerate elimination of cuinaptil and its metabolites. 

Hemodialysis and peritoneal dialysis have little effect on the elimination of quinapril and quinaprilat. 
Angiotensin Il could presumably serve as a specific antagonist-antidote in the setting of quinapril over- 
dose, but angiotensin fl is essentially unavailable outside of scattered research facilities. Because the 
hypotensive effect of quinapril is achieved through vasodilation and effective hypovolemia, it is rea- 
sonable to treat quinapril overdose by infusion of normal saline solution 
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WHEN TREATING HYPERTENSION, THERE’S 


FACE OF MIND 
BETWEEN THE LINES 





When they've reached their goal, you know they're in control. So look 
to ACCUPRIL, your ACE Inhibitor for goal-oriented BP control. 


In ATIME, a year 2000 open-label study (N=2935), 


ACCUPRIL significantly lowered BP 


Mean BP at baseline Mean BP at visit 3 Mean BP reduction 


152/95 T 134/83 = "o WD on 
T: us (DBP) -1 2 mm Hg 












Bringing 7 out of 10 patients to their JNC VI BP goal 


The ATIME study was a randomized, parallel-group, open-label study in 2935 patients with mild hypertension. 
In the study arm cited (n-1208), therapy was initiated at 20 mg qd and doubled every 6 weeks (3 visits total) until 
a BP of «140/90 mm Hg or a dose of 80 mg was reached. The mean dose at end of study was 35 mg. 


Accupril 


guingol HCI tablets 
ACCUPRIL is indicated for the treatment of ENTER THE CONTROL ZONE" 


hypertension. It may be used alone or in combination 
with thiazide diuretics. 

ACCUPRIL is contraindicated in patients who are 
hypersensitive to this product and in patients with a 
history of angioedema related to previous treatment 
with an ACE inhibitor. Angioedema has been reported 
with ACE inhibitors, including ACCUPRIL. 

In clinical trials for hypertension with ACCUPRIL, the most 
common adverse events were headache (5.6%), 
dizziness (3.9%), fatigue (2.6%), and coughing (2.0%). 
In multiple-dose studies, 10-80 mg per day in single or 
divided doses lowered systolic and diastolic blood 
pressure throughout the dosing interval, with a trough 
effect of about 5-11/3-7 mm Hg, representing about 
50% of the peak effect. 


ACE inhibitors should not be used in pregnancy. 


Please see brief summary of full prescribing information on adjacent page. 














Please visit our Web site at www.accupril.com 
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Empirical therapy with an aminoglycoside and a f-lactam 
remains common for febrile neutropenic patients. Concerns 
about aminoglycoside-induced ototoxicity and nephrotoxicity 
have led to studies of alternate regimens. in this study, 
ciprofloxacin-piperacillin was as safe and effective as 
tobramycin-piperacillin for empirical therapy of 
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Although its effect was minimal on patients with high 
baseline reperfusion rates, the electrocardiograph-based 
Thrombolytic Predictive Instrument increased use and 
timeliness of reperfusion in often-missed groups and when 
involved physicians were off site. 
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M. Pignone, S. Saha, T. Hoerger, and J. Mandelblatt 

Screening for colorectal cancer appears cost-effective 
compared with no screening, but a single optimal strategy 
cannot be determined from the currently available data. 
Additional data and additional analyses are necessary. 
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D. Lancaster, D.M. Bamberger, W.G. Powderly, R. Hafner, 
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Study Group 

In patients with moderate to severe histoplasmosis associated 
with AIDS, the preferred treatment has been the 
deoxycholate formulation of amphotericin B. However, 
serious side effects are associated with this drug. This study 
found that liposomal amphotericin B was less toxic than 
amphotericin B and was associated with improved survival. 
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Unexpected Hypoglycemia in a Critically Ill Patient 110 
D.W. Bates 

This article analyzes the case of a patient with iatrogenic 
hypoglycemia due to administration of the wrong 
medication. The institution's "root-cause analysis" of the 
factors contributing to this particular adverse event and the 
institution's response are discussed, and the literature on 
preventing medication errors is reviewed. 


Reforming Care for Persons Near the End of Life: The 117 
Promise of Quality Improvement 

J. Lynn, K. Nolan, A. Kabcenell, D. Weissman, C. Milne, and 
D.M. Berwick, for the End-of-Life Care Consensus Panel 

Most people in developed countries will live with a serious, 
eventually fatal, chronic condition for months or years before 
dying, yet the delivery of health care services has only 
recently begun adapting to this reality. Lynn and colleagues 
discuss a composite case study in a nursing home setting, 
which builds on experience with multisite collaborative 
efforts and introduces quality improvement methods in the 
context of end-of-life care. 
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The management of the patient with cancer who has 
chemotherapy-induced neutropenia and fever has changed 
markedly over the past four decades. Empirical antimicrobial 
therapy is now the standard of care for any patlent with 
cancer and neutropenia who has unexplained fever, rigors, 
or subtler signs of sepsis. The study by Peacock and 
colleagues in this issue adds significantly to our 
understanding of the effect of this approach in patients with 
cancer. 
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S. Saint, B.A. Lipsky, and S.D. Goold 

More than four decades ago, Dr. Paul Beeson persuasively 
argued against routine use of indwelling urinary catheters In 
hospitalized patients, making the “case against the 
catheter.” This advice remains relevant today. 
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The U.S. Preventive Services Task Force strongly 
recommends that clinicians routinely provide colorectal 
cancer screening for all adults 50 years of age or older. 
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Risk: A Summary of the Evidence for the U.S. 
Preventive Services Task Force 


M. Plgnone, M. Rich, S.M. Teutsch, A.O. Berg, and K.N. Lohr 
This systematic review supports the U.S. Preventive Services 
Task Force's position on screening for colorectal cancer. 
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My father's precise, thorough ways as a fly fisherman told 

you what to expect of his ways in the practice of 

anesthesiology. 
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Before a new pacemaker goes 
in, old pacemaker and ICD 
cardiac leads should come out. 
And they should come out with 
the help of physicians who 

use CLeaRS. 


Known for years as the industry 
gold standard, with various 
product enhancements CLeaRS 
recently went platinum. Now it 
has a 9896 success rate and 
reduces complications to 196.* 
So why subject your patients 

to old, traumatic "rip and tear" 
mechanical methods? 


Refer your patients to 
physicians who use CLeaRS, 
the new platinum standard. 





"Newest data show a 20% complication rate in abandoned noninfected leads: 
Using the "cool" excimer laser, the CLeaRS System ablates scar tissue holding To learn more about CLeaRS 
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Brief Summary of Prescribing Information 


Nos. 1541, 3046, 7309, 7311) 
-5133-R17-Brl.-Rev. September, 2001 


PREVACID® 


(lansoprazole) 
Delayed-Release Capsules 


PREVACID® 


(lansoprazole) 
For Delayed-Release Oral Suspension 
Rx only 


PREVACID Delayed-Release Capsules and PREVACID for Delayed-Release Oral Suspen- 
sion are indicated for 


1. Short-Term Treatment of Active Duodenal Ulcer 
2. H. pylori Eradication to Reduce the Risk of Duodenal Ulcer Recurrence 
- Triple Therapy: PREVACID/amoxicillin/clarithromycin 
~ Dual Therapy: PREVACID/amoxicillin 
3. Maintenance of Healed Duodenal Ulcers 
4. Short-Term Treatment of Active Benign Gastric Ulcer 
5. Healing of NSAID-Associated Gastric Ulcer 
6. Risk Reduction of NSAID-Associated Gastric Ulcer 
7. Gastroesophageal Reflux Disease (GERD) 
~ Short-Term Treatment of Symptomatic GERD 
- Short-Term Treatment of Erosive Esophagitis 
8. Maintenance of Healing of Erosive Esophagitis 
9. Pathological Hypersecretory Conditions Including Zollinger-Ellison Syndrome 


CONTRAINDICATIONS 
PREVACID Delayed-Release Capsules and PREVACID for Delayed-Release Oral Suspension are 
contraindicated in patients with known hypersensitivity to any component of the formulations. 
Amoxicillin is contraindicated in patients with a known hypersensitivity to any penicillin, 
(Please refer to full prescribing information for amoxicillin before prescribing.) 
Clarithromycin is contraindicated in patients with a known hypersensitivity to any macrolide 
antibiotic, and in patients receiving terfenadine therapy who have preexisting cardiac abno mal- 
ities or electrolyte disturbances. (Please refer to full prescribing information for clarithroryycin 
before prescribing.) 


WARNINGS 

CLARITHROMYCIN SHOULD NOT BE USED IN PREGNANT WOMEN EXCEPT IN CLINI- 
CAL CIRCUMSTANCES WHERE NO ALTERNATIVE THERAPY IS APPROPRIATE. IF 
PREGNANCY OCCURS WHILE TAKING CLARITHROMYCIN, THE PATIENT SHOULD BE 
APPRISED OF THE POTENTIAL HAZARD TO THE FETUS. (SEE 
WARNINGS IN PRESCRIBING INFORMATION FOR CLAR- 
ITHROMYCIN.) 

Pseudomembranous colitis has been reported with nearly all 
antibacterial agents, including clarithromycin and amoxicillin, 
and may range in severity from mild to life threatening. There- 
fore, it is important to consider this diagnosis in patients who 
present with diarrhea subsequent to the administration of 
antibacterial agents. 

Treatment with antibacterial agents alters the normal flora of 
the colon and may permit overgrowth of clostridia. Studies indi- 
cate that a toxin produced by Clostridium difficile is a primary 
cause of "antibiotic-associated colitis." 

After the diagnosis of pseudomembranous colitis has been 
established, therapeutic measures should be initiated. Mild cases 
of pseudomembranous colitis usually respond to discontinuation 
of the drug alone. In moderate to severe cases, consideration 
should be given to management with fluids and electrolytes, pro- 
tein supplementation, and treatment with an antibacterial drug 
Clinically effective against Clostridium difficile colitis. 

Serious and occasionally fatal hypersensitivity (anaphylactic) 
reactions have been reported in patients on penicillin therapy. These reactions are more 
apt to occur in individuals with a history of penicillin hypersensitivity and/or a his:ory of 
sensitivity to multiple allergens. 

There have been well-documented reports of individuals with a history of penicillin 
hypersensitivity reactions who have experienced severe hypersensitivity reactions when 
treated with a cephalosporin. Before initiating therapy with any penicillin, careful nquiry 
should be made concerning previous hypersensitivity reactions to penicillins, 
cephalosporins, and other allergens. If an allergic reaction occurs, amoxicillin should be 
discontinued and the appropriate therapy instituted 

SERIOUS ANAPHYLACTIC REACTIONS REQUIRE IMMEDIATE EMERGENCY TREATMENT 
WITH EPINEPHRINE. OXYGEN, INTRAVENOUS STEROIDS, AND AIRWAY MANAGEMENT, 
INCLUDING INTUBATION, SHOULD ALSO BE ADMINISTERED AS INDICATED. 


PRECAUTIONS 

General 

Symptomatic response to therapy with lansoprazole does not preclude the presance of 
gastric malignancy, 


Information for Patients 
PREVACID Delayed-Release Capsules and PREVACID for Delayed-Release Oral Susjension 
should be taken before eating 


Alternative Administration Options 

PREVACID Delayed-Release Capsules 

For patients who have difficulty swallowing capsules, PREVACID Delayed-Release Capsules 
can be opened, and the intact granules contained within can be sprinkled on one tablespoon 
of either applesauce, ENSURE® pudding, cottage cheese, yogurt, or strained pears and swal- 
lowed immediately. The granules should not be chewed or crushed. Alternatively, PREVACID 
Delayed-Release Capsules may be emptied into a small volume of either orange juice or 
tomato juice (60 mL - approximately 2 ounces), mixed briefly and swallowed immediately. 
To insure complete delivery of the dose, the glass should be rinsed with two or rrore vol- 
umes of juice and the contents swallowed immediately. The granules have also been shown 
in vitro to remain intact when exposed to apple, cranberry, grape, orange, pineapple, prune, 
tomato, and V-8* vegetable juice and stored for up to 30 minutes. 


PREVACID for Delayed-Release Oral Suspension 

In addition, for patients who have difficulty swallowing capsules, PREVACID for Jelayed- 
Release Oral Suspension is available in strengths of 15 mg and 30 mg. Directions for use 
Empty packet contents into a container containing 2 tablespoons of WATER. DO MOT USE 
OTHER LIQUIDS OR FOODS. Stir well, and drink immediately. DO NOT CRUSH OR CHEW THE 
GRANULES. If any material remains after drinking, add more water, stir, and drink immediately. 


Drug Interactions 

Lansoprazole is metabolized through the cytochrome Paso system, specifically through 
the CYP3A and CYP2C19 isozymes. Studies have shown that lansoprazole does not have 
Clinically significant interactions with other drugs metabolized by the cytochrome Paso 
system, such as warfarin, antipyrine, indomethacin, ibuprofen, phenytoin, propranolol, 
prednisone, diazepam, clarithromycin, or terfenadine in healthy subjects. These com- 
pounds are metabolized through various cytochrome Paso isozymes including CYP1A2, 
CYP2C9, CYP2C19, CYP2D6, and CYP3A. When lansoprazole was administered con- 
comitantly with theophylline (CYP1A2, CYP3A), a minor increase (10%) in the clearance 
of theophylline was seen. Because of the small magnitude and the direction of "he effect 
on theophylline clearance, this interaction is unlikely to be of clinical concern. Nonethe- 
less, individual patients may require additional titration of their theophylline dosege when 
lansoprazole is started or stopped to ensure clinically effective blood levels. 

Lansoprazole has also been shown to have no clinically significant interaction with 
amoxicillin. 

In a single-dose crossover study examining lansoprazole 30 mg and omeprazole 20 mg each 
administered alone and concomitantly with sucralfate 1 gram, absorption of the proton pump 
inhibitors was delayed and their bioavailability was reduced by 17% and 16%, respectively, 
when administered concomitantly with sucralfate. Therefore, proton pump inhibitors should be 
taken at least 30 minutes prior to sucralfate. In clinical trials, antacids were adminis-ered con- 
comitantly with PREVACID Delayed-Release Capsules; this did not interfere with its effect. 

Lansoprazole causes a profound and long-lasting inhibition of gastric acid secretion; 
therefore, it is theoretically possible that lansoprazole may interfere with the adsorption 








of drugs where gastric pH is an important determinant of bioavailability (e.g., ketocona- 
zole, ampicillin esters, iron salts, digoxin) 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

In two 24-month carcinogenicity studies, Sprague-Dawley rats were treated orally with 
doses of 5 to 150 mg/kg/day, about 1 to 40 times the exposure on a body surface 
(mg/m:) basis, of a 50-kg person of average height (1.46 m? body surface area) given the 
recommended human dose of 30 mg/day (22.2 mg/me). Lansoprazole produced dose- 
related gastric enterochromaffin-like (ECL) cell hyperplasia and ECL cell carcinoids in both 
male and female rats. It also increased the incidence of intestinal metaplasia of the gastric 
epithelium in both sexes. In male rats, lansoprazole produced a dose-related increase of 
testicular interstitial cell adenomas. The incidence of these adenomas in rats receiving 
doses of 15 to 150 mg/kg/day (4 to 40 times the recommended human dose based on 
body surface area) exceeded the low background incidence (range = 1.4 to 10%) for this 
strain of rat. Testicular interstitial cell adenoma also occurred in 1 of 30 rats treated with 
50 mg/kg/day (13 times the recommended human dose based on body surface area) in a 
1-year toxicity study 

In a 24-month carcinogenicity study, CD-1 mice were treated orally with doses of 15 to 
600 mg/kg/day, 2 to 80 times the recommended human dose based on body surface area. 
Lansoprazole produced a dose-related increased incidence of gastric ECL cell hyperplasia 
It also produced an increased incidence of liver tumors (hepatocellular adenoma plus car- 
cinoma). The tumor incidences in male mice treated with 300 and 600 mg/kg/day (40 to 
80 times the recommended human dose based on body surface area) and female mice 
treated with 150 to 600 mg/kg/day (20 to 80 times the recommended human dose based 
on body surface area) exceeded the ranges of background incidences in historical con- 
trols for this strain of mice. Lansoprazole treatment produced adenoma of rete testis in 
male mice receiving 75 to 600 mg/kg/day (10 to 80 times the recommended human dose 
based on body surface area). 

Lansoprazole was not genotoxic in the Ames test, the ex vivo rat hepatocyte unsched- 
uled DNA synthesis (UDS) test, the in vivo mouse micronucleus test or the rat bone 
marrow cell chromosomal aberration test. It was positive in in vitro human lymphocyte 
chromosomal aberration assays. 

Lansoprazole at oral doses up to 150 mg/kg/day (40 times the recommended human 
dose based on body surface area) was found to have no effect on fertility and reproduc- 
tive performance of male and female rats 


Pregnancy: Teratogenic Effects. 

Pregnancy Category B 

Lansoprazole 

Teratology studies have been performed in pregnant rats at oral doses up to 
150 mg/kg/day (40 times the recommended human dose based on body surface area) 
and pregnant rabbits at oral doses up to 30 mg/kg/day (16 times the recommended 
human dose based on body surface area) and have revealed no evidence of impaired 
fertility or harm to the fetus due to lansoprazole. 

There are, however, no adequate or well-controlled studies in pregnant women. Because 
animal reproduction studies are not always predictive of human response, this drug 


EVAcw 


LANSOPRAZOLE 5o 


tion (not otherwise specified), malaise, neck pain, neck rigidity, pain, pelvic pain; Cardiovascu- 
lar System - angina, arrhythmia, bradycardia, cerebrovascular accident/cerebral infarction, 
hypertension’ hypotension, migraine, myocardial infarction, palpitations, shock (circulatory 
failure), syncope, tachycardia, vasodilation; Digestive System - abnormal stools, anorexia, 
bezoar, cardiospasm, cholelithiasis, colitis, dry mouth, dyspepsia, dysphagia, enteritis, eructa- 
tion, esophageal stenosis, esophageal ulcer, esophagitis, fecal discoloration, flatulence, gastric 
nodules/fundic gland polyps, gastritis, gastroenteritis, gastrointestinal anomaly, gastrointestinal 
disorder, gastrointestinal hemorrhage, glossitis, gum hemorrhage, hematemesis, increased 
appetite, increased salivation, melena, mouth ulceration, nausea and vomiting, nausea and 
vomiting and diarrhea, oral moniliasis, rectal disorder, rectal hemorrhage, stomatitis, tenes- 
mus, thirst, tongue disorder, ulcerative colitis, ulcerative stomatitis; Endocrine System - dia- 
betes mellitus, goiter, hypothyroidism; Hemic and Lymphatic System - anemia, hemolysis, 
lymphadenopathy; Metabolic and Nutritional Disorders - gout, dehydration, 
hyperglycemia/hypoglycemia, peripheral edema, weight gair/loss; Musculoskeletal System — 
arthralgia, arthritis, bone disorder, joint disorder, leg cramps, musculoskeletal pain, myalgia, 
myasthenia, synovitis; Nervous System - abnormal dreams, agitation, amnesia, anxiety, apa- 
thy, confusion, convulsion, depersonalization, depression, diplopia, dizziness, emotional labil- 
ity, hallucinations, hemiplegia, hostility aggravated, hyperkinesia, hypertonia, hypesthesia, 
insomnia, libido decreased/ increased, nervousness, neurosis, paresthesia, sleep disorder, 
somnolence, thinking abnormality, tremor, vertigo; Respiratory System — asthma, bronchitis, 
cough increased, dyspnea, epistaxis, hemoptysis, hiccup, laryngeal neoplasia, pharyngitis, 
pleural disorder, pneumonia, respiratory disorder, upper respiratory inflammation/infection, 
rhinitis, sinusitis, stridor; Skin and Appendages - acne, alopecia, contact dermatitis, dry skin, 
fixed eruption, hair disorder, maculopapular rash, nail disorder, pruritus, rash, skin carcinoma, 
skin disorder, sweating, urticaria; Special Senses - abnormal vision, blurred vision, conjunc- 
tivitis, deafness, dry eyes, ear disorder, eye pain, otitis media, parosmia, photophobia, retinal 
degeneration, taste loss, taste perversion, tinnitus, visual field defect; Urogenital System - 
abnormal menses, breast enlargement, breast pain, breast tenderness, dysmenorrhea, dysuria, 
gynecomastia, impotence, kidney calculus, kidney pain, leukorrhea, menorrhagia, menstrual 
disorder, penis disorder, polyuria, testis disorder, urethral pain, urinary frequency, urinary tract 
infection, urinary urgency, urination impaired, vaginitis. 


Postmarketing 

On-going Safety Surveillance: Additional adverse experiences have been reported since 
lansoprazole has been marketed. The majority of these cases are foreign-sourced and a 
relationship to lansoprazole has not been established. Because these events were 
reported voluntarily from a population of unknown size, estimates of frequency cannot 
be made. These events are listed below by COSTART body system. 


Body as a Whole — anaphylactoid-like reaction; Digestive System - hepatotoxicity, vomit- 
ing; Hemic and Lymphatic System - agranulocytosis, aplastic anemia, hemolytic anemia, 
leukopenia, neutropenia, pancytopenia, thrombocytopenia, and thrombotic thrombocy- 
topenic purpura; Special Senses - speech disorder, Urogenital System - urinary retention. 


Combination Therapy with Amoxicillin and Clarithromycin 

In clinical trials using combination therapy with PREVACID plus amoxicillin and clar- 
ithromycin, and PREVACID plus amoxicillin, no adverse reactions peculiar to these drug 
combinations were observed. Adverse reactions that have 
occurred have been limited to those that had been previously 
reported with PREVACID, amoxicillin, or clarithromycin. 


Triple Therapy: PREVACID/amoxicillin/clarithromycin 

The most frequently reported adverse events for patients who 
received triple therapy for 14 days were diarrhea (7%), headache 
(6%), and taste perversion (5%). There were no statistically sig- 
nificant differences in the frequency of reported adverse events 
between the 10- and 14-day triple therapy regimens. No treat- 
ment-emergent adverse events were observed at significantly 
higher rates with triple therapy than with any dual therapy regi- 
men. 


Dual Therapy: PREVACID/amoxicillin 

The most frequently reported adverse events for patients who 
received PREVACID t.i.d. plus amoxicillin t.i.d. dual therapy were 
diarrhea (8%) and headache (7%). No treatment-emergent 
adverse events were observed at significantly higher rates with 
PREVACID t.i.d. plus amoxicillin t.i.d. dual therapy than with 
PREVACID alone. 











should be used during pregnancy only if clearly needed 
Pregnancy Category C 
Clarithromycin 


See WARNINGS (above) and full prescribing information for clarithromycin before 
using in pregnant women. 


Nursing Mothers 

Lansoprazole or its metabolites are excreted in the milk of rats. It is not known whether 
lansoprazole is excreted in human milk. Because many drugs are excreted in human 
milk, because of the potential for serious adverse reactions in nursing infants from lan- 
soprazole, and because of the potential for tumorigenicity shown for lansoprazole in rat 
carcinogenicity studies, a decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug to the mother. 


Pediatric Use 
Safety and effectiveness in pediatric patients have not been established 


Use in Women 

Over 4,000 women were treated with lansoprazole. Ulcer healing rates in females were 
similar to those in males. The incidence rates of adverse events were also similar to 
those seen in males. 


Use in Geriatric Patients 

Ulcer healing rates in elderly patients are similar to those in a younger age group. The 
incidence rates of adverse events and laboratory test abnormalities are also similar to 
those seen in younger patients. For elderly patients, dosage and administration of lan- 
soprazole need not be altered for a particular indication 


ADVERSE REACTIONS. 
Clinical 
Worldwide, over 10,000 patients have been treated with lansoprazole in Phase 2-3 clini- 
cal trials involving various dosages and durations of treatment, The adverse reaction 
profiles for PREVACID Delayed-Release Capsules and PREVACID for Delayed-Release 
Oral Suspension are similar. In general, lansoprazole treatment has been well-tolerated 
in both short-term and long-term trials. 

The following adverse events were reported by the treating physician to have a possi- 
ble or probable relationship to A in 1% or more of PREVACID-treated patients and 
occurred at a greater rate in PREVACID-treated patients than placebo-treated patients 


Incidence of Possibly or Probably 
Treatment-Related Adverse Events in Short-Term, 
Placebo-Controlled Studies 


Body System/Adverse Event PREVACID Placebo 
(N= 2768) IN 1023) 
Body as a Whole 
Abdominal Pain 21 12 
Digestive System 
Constipation 10 04 
Diarrhea 38 23 
Nausea 13 12 


Headache was also seen at greater than 1% incidence but was more common on 
placebo. The incidence of diarrhea was similar between patients who received placebo 
and patients who received lansoprazole 15 mg and 30 mg, but higher in the patients 
who received lansoprazole 60 mg (2.9%, 1.4%, 4.2%, and 7.4%, respectively) 

The most commonly reported possibly or probably treatment-related adverse event 
during maintenance therapy was diarrhea. 

In the risk reduction study of PREVACID for NSAID-associated gastric ulcers, the incidence 
of diarrhea for patients treated with PREVACID was 5%, misoprostol 22%, and placebo 3% 

Additional adverse experiences occurring in <1% of patients or subjects in domestic 
trials are shown below. Refer to Postmarketing for adverse reactions occurring since 
the drug was marketed. 
Body as à Whole - abdomen enlarged, allergic reaction, asthenia, back pain, candidiasis, carci- 
noma, chest pain (not otherwise specified), chills, edema, fever, flu syndrome, halitosis, infec- 


For more information on adverse reactions with amoxicillin or 
clarithromycin, refer to their package inserts, ADVERSE REACTIONS sections. 


Laboratory Values 
The following changes in laboratory parameters for lansoprazole were reported as 
adverse events: 

Abnormal liver function tests, increased SGOT (AST), increased SGPT (ALT), 
increased creatinine, increased alkaline phosphatase, increased globulins, increased 
GGTP, increased/decreased/abnormal WBC, abnormal AG ratio, abnormal RBC, biliru- 
binemia, eosinophilia, hyperlipemia, increased/decreased electrolytes, 
increased/decreased cholesterol, increased glucocorticoids, increased LDH, 
increased/decreased/abnormal platelets, and increased gastrin levels. Urine abnormali- 
ties such as albuminuria, glycosuria, and hematuria were also reported. Additional iso- 
lated laboratory abnormalities were reported. 

In the placebo controlled studies, when SGOT (AST) and SGPT (ALT) were evaluated, 
0.4% (4/978) placebo patients and 0.4% (11/2677) lansoprazole patients had enzyme 
elevations greater than three times the upper limit of normal range at the final treatment 
visit. None of these lansoprazole patients reported jaundice at any time all the study. 

In clinical trials using combination therapy with PREVACID plus amoxicillin and clar- 
ithromycin, and PREVACID plus amoxicillin, no increased laboratory abnormalities particular to 
these drug combinations were observed. 

For more information on laboratory value changes with amoxicillin or clarithromycin, 
refer to their package inserts, ADVERSE REACTIONS section. 


OVERDOSAGE 

Oral doses up to 5000 mg/kg in rats (approximately 1300 times the recommended huma n 

dose based on body surface area) and mice (about 675.7 times the recommended human 

dose based on body surface area) did not produce deaths or any clinical signs. 
Lansoprazole is not removed from the circulation by hemodialysis. In one reported case 

of overdose, the patient consumed 600 mg of lansoprazole with no adverse reaction. 
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When insulin resistance is an uphill struggle for patients with type 2 diabetes... 


Address the challenge 
with ACTOS 
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* ACTOS, like other thiazolidinediones (TZDs), can cause fluid reten- 
tion when used alone or in combination with other antidiabetic 
agents, including insulin. Fluid retention may lead to or exacerbate 
heart failure. Patients should be observed for signs and symptoms of 
heart failure, and ACTOS should be discontinued if any deterioration 
in cardiac status occurs.' e ACTOS is not recommended in patients 
with NYHA Class III and IV cardiac status.' € A small number of pa- 
tients with a history of previously existing cardiac disease were report- 
ed to develop congestive heart failure when treated with ACTOS in 
combination with insulin. Reports of congestive heart failure have 
been received in postmarketing experience in patients with and with- 
out previously known heart disease.' 

* Reports of hepatitis and of hepatic enzyme elevations to three or 
more times the upper limit of normal have been received in postmar- 
keting experience. Very rarely, these reports have involved hepatic fail- 
ure with or without fatal outcome, although causality has not been 
established.' e Because ACTOS is a member of the TZD class, monitor- 
ing of liver enzymes is recommended at baseline, every 2 months for 
the first year, and periodically thereafter.' e ACTOS should not be initi- 
ated in patients exhibiting clinical evidence of active liver disease or if 
ALT levels >2.5X ULN. Please see PRECAUTIONS section in adjacent 
brief summary of Prescribing Information.' 


Pancreas 


* The major metabolic defects in type 2 diabetes are peripheral insulin 
resistance in muscle and fat, decreased pancreatic insulin secretion, 
and increased hepatic glucose output. Dyslipidemia in insulin resis- 
tance is represented by hypertriglyceridemia, decreased HDL levels, 
and increased small dense LDL particles. Clinical considerations 
regarding renal and gastrointestinal function are also common con- 
cerns when prescribing an oral agent for type 2 diabetes.’ e As an 
adjunct to diet and exercise, ACTOS may be used as monotherapy 
to lower blood glucose, and in combination with sulfonylureas, 
metformin, or insulin when diet and exercise plus the single agent do 
not result in adequate glycemic control. ACTOS should not be used in 
type 1 diabetes or for the treatment of diabetic ketoacidosis. Manage- 
ment of type 2 diabetes should also include nutritional counseling, 
weight reduction as needed, and exercise.’ 
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ACTOS* 


(pioglitazone hydrochlonde) Tablets 
INDICATIONS AND USAGE 
ACTOS is indicated as an adjunct to diet and exercise to improve glycemic contror m 
patients with type 2 diabetes (non-insulüin-dependent diabetes mellitus, NIDDM} 
ACTOS ís indicated for monotherapy. ACTOS is atso indicated for use in combination 
with a sulfonylurea. metformin, or insulin when diet and exercise plus the single agent 
does not result in adequate glycemic control 

Management of type 2 diabetes should also include nutritional counseling, weight 
reduction as needed, and exercise, These efforts are important not only in the primary 
treatment of type 2 diabetes. but also to maintain the efficacy of drug therapy. 


CONTRAINDICATIONS : : 
ACTOS is contraindicated in patients with known hypersensitivity to this product or any 
of its components. 


WARNINGS. 

Cardiac Failure and Other Cardiac Effects 

ACTOS. like other thiazolidinediones, can cause tuig retention when used atone or 
in combination with other antidiabetic agents, including insulin. Fluid retention may 
lead to or exacerbate heart failure. Patients should be observed for signs and 
symptoms of heart failure (see Information tor Patients), ACTOS should be dis- 
continued if any deterioration in cardiac status occurs. Patients with New York 
Heart Association (NYHA) Class fll and IV cardiac status were not studied during 
clinical trials; therefore, ACTOS is not recommended in these patients (see PRE- 
CAUTIONS, Cardiovascular) 

in one 16-week U.S. double-blind, placebo-controlled clinical triat involving 566 
patients with type 2 diabetes. ACTOS at doses of 15 mg and 30 mg in combination 
with insulin were compared to insulin therapy alane. This trial included patients 
with long-standing diabetes and a high prevalence of pre-existing medical condi- 
tions as follows: arterial hypertension (57.2%), penpherat neuropathy (2 L 
coronary heart disease (19.6%), retinopathy (13.1%), myocardial infarction 
(8.8%), vascular disease (6.4%), angina pectoris (4.4%), stroke and/or transient 
ischemic attack (4.1%), and congestive heart failure {2.3%} 

In this study two of the 191 patients receiving 15 mg ACTOS plus insulin (1.1%) 
and two of the 188 patients receiving 30 mg ACTOS plus insulin (1.1%) developed 
congestive heart failure compared with none of the 187 patients on insulin therapy 
alone. Ail four of these patients had previous histories of cardiovascular conditions 
including coronary artery disease, previous CABG procedures, and myocardial 
infarction. 

Analysis of data from this study did not identify specific factors that predict 
increased risk of congestive heart failure on combination therapy with insulin 
PRECAUTIONS 
General 
ACTOS exerts its antihyperglycemic effect only in the presence of insulin. Therefore 
ACTOS should not be used in patients with type 1 diabetes or for the treatment of 
diabetic ketoacidosis 
Hypogiveemia Patients receiving ACTOS in combination with insulin ot oral hypo- 
glycemic agents may be at risk for hypoglycemia, and a reduction in the dose of the 
concomitant agent may be necessary 
Cardiovascular: in U.S. placebo-controlled clinical triats that excluded patients with 
New York Heart Association (NYHA) Class tll and IV cardiac status, the incidence 
of serious cardiac adverse events related to volume expansion was not increased 
in patients treated with ACTOS as monotherapy or in combination with sulfonyl- 
ureas or metformin vs. placebo-treated patients. 1n insulin combination studies, a 
small number of patients with a history of previously existing cardiac disease 
developed congestive heart failure when treated with ACTOS in combination with 
insulin (see WARNINGS). Patients with NYHA Class IH and IV cardiac status were 
not studied in ACTOS clinical trials. ACTOS is not indicated in patients with NYHA 
Class Il or IV cardiac status 

in postmarketing experience with ACTOS, cases of congestive heart failure have 
been reported in patients both with and without previously known heart disease. 
Edema: ACTOS should be used with caution in patients with edema. in all U.S. clin- 
ical trials, edema was reported more frequently in patients treated with ACTOS than 
in placebo-treated patients (see ADVERSE REACTIONS). in postmarketing experi- 
ance, reports of initiation or worsening of edema have been received. 

Weight Gain: Dose related weight gain was seen with ACTOS alone and in combi- 
nation with other hypoglycemic agents (Table 6). The mechanism of weight gain is 
unclear but probably involves a combination ct fluid retention and fat accumulation. 


Table 6 Weight Changes (kg) trom Baseline during 
Double-Blind Clinical Trials with ACTOS 
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Qvulation: Therapy with ACTOS, tike other thiazolidinediones, may result in ovulation 
in some premenopausal anovulatory women. As a result, these patients may be at an 
increased risk for pregnancy while taking ACTOS. Thus, adequate contraception in 
premenopausal women should be recommended. This possible effect has not been 
investigated in clinical studies so the frequency of this occurrence is not knows 
Hematologic: ACTOS may cause decreases in hemoglobin and hematocrit, Across all 
clinical Studies, mean hemoglobin values declined by 2% to 4% in patients treated 
with ACTOS. These changes primarily occurred. within the first 4 to 12 weeks of 
therapy and remained relatively constant thereafter, These changes may be related to 
increased plasma volume and have not been associated with any significant hemato- 
topic clinical effects (see ADVERSE REACTIONS, Laboratory Abnormalities) 

Hepatic Ettects: Another drug of the thiazolidinedione class, troglitazone, has been 
associated with iarosyne ratie hepatotoxicity, and very tare cases of liver failure, liver 
transplants, and death have been reported during postmarketing clinical use. in pre- 
approval controlled clinica! trials in patients with type 2 diabetes, troglitazone was 
more frequently associated with clinically significant elevations of hepatic enzymes 
{ALT > 3 times the upper limit of normal} compared to placebo, and very rare cases 
of reversible jaundice were reported. 

In pre-approval Clinical studies worldwide, over 4500 subjects were treated with 
ACTOS. in U.S. clinical studies, over 2500 patients with type 2 diabetes received 
ACTOS. There was no evidence of drug-induced hepatotoxicity or elevation of ALT levels 
in the clinical studies, 

During pre-approval placebo-controlled clinical trials in the US. a total of 4 of 
1526 (0.26%) patients treated with ACTOS and 2 of 793 (0.25%) placebo-treated 
patients had ALT values > 3 times the upper limit of normal. The ALT elevations in 
patients treated with ACTOS were reversible and were not clearly related to therapy 
with ACTOS. 

in postmarketing experience with ACTOS. reports of hepatitis and of hepatic 
enzyme elevations to 3 or more times the upper timit of normal have been received. 
Very rarely, these reports have invalved hepatic faiture with and without fatal out- 
come, although causality has not been established. 

Pioglitazone is structurally related to troglitazone, a thiazolidinedione no longer 
marketer in the United States. which was associated with idiosyncratic hepatotoxic 
ty an fare cases of fiver failure, fiver transplants and death during postmarketing 
clinical use 

Pending the availability of the results of additional large, long-term controlled 
clinical trials and additional postmarketing safety data, 2 is recommended that 
patients treated with ACTOS undergo periodie monitering of liver enzymes. 

Serum ALT (alanine aminotransferase) | should be evaluated prior to the imi- 
tiation of therapy with ACTOS in all patients, every two months for the first year of 
therapy. and periodically thereafter. Liver function tests should also be obtained for 
patients it symptoms suggestive of hepatic dysfunction occur, e.g., nausea, vomit- 
ing, abdominal pain, fatigue. anorexia, dark urine. The decision whether to continue 
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the patient on therapy with ACTOS should be guided by clinical judgement pending 
laboratory evaluations i! jaundice is observed, drug therapy should be discontinued 

Therapy with ACTOS shoula not be initiated if the patient exhibits clinical evidence 
of active liver disease o eis exceed 2.5 times the upper limit of normat. 
Patients with mildly elevat Š levels at 1 to 2.5 times the upper limit 
of normal) at baseline oe ai y with ACTOS should be evaluated to 
determine the cause of me elevation initiation or continuation of thera» 
py with ACTOS in pa idly elevated es should proceed with 
Caution and inciude appropriat al follow-up which may include more frequent 
liver enzyme monitoring | m transaminase levels are increased (ALT > 2.5 times 
the upper limit of normal. liver function tests should be evaluated more frequently 
until the levels return to normal or pretreatment values. If ALT levels exceed 3 times 
the upper limit of normal, the test should be repeated as soon as possible. If ALT 
levels remain > 3 times the upper timit of normal or if the patient rs jaundiced, ACTOS 
therapy should be discontinued. 

There are no data available to evaluate the safety of ACTOS in patients who expe- 
fenced iver abnormalities, hepatic dysfunction, or jaundice while on troglitazone. 
ACTOS should nat be used in patents who expenenced jaundice while taking trogli- 
tazone 
Laboratory Tests 
FBG and HbA, measurements should be genome periodically to monitor glycemic 
control and the therapeutic response to ACTOS. 

Liver enzyme mantoring is recommended prot to initiation of therapy with ACTOS 
in all patients and periodically thereafter (see PRECAUTIONS. General, Hepatic Effects 
and ADVERSE REACTIONS. Serum Transaminase Levels) 

Information tar Patients 

it is important to instruct patients to adhere to dietary instructions and to have 
blood glucose and glyc g hemoglobin tested regularly. During periods of 
stress such as fever, fi . infection, or surgery. medication requirements may 
change and pahents sho reminded to seek medical advice promptly. 

Patients who experience an unusually rapid increase in weight or edema or who 
develop shortness of breath or other symptoms of heart failure while on ACTOS 
should immediately repol e symptoms to their physician 

Patients should be told 00d tests for liver function will be performed prior to 
the start of therapy, eve nhs for the first year, and periodically thereafter. 
Patients should be toid tc «mediate medica! advice for unexplained nausea, 
vomiting, abdominal pain, ue. anorexia, ar dark urine. 

Patients should be told to take ACTOS once daily. ACTOS can be taken with or with- 
out meals. If a dose is missed on one day, the dose should not be doubled the follow- 
ing day. 

When using combination therapy with insulin or oral hypoglycemic agents. the 
risks of hypoglycenna its symptoms and treatment, and conditions that predispose 
to its development shou! ned to patients and their family members 

Therapy with ACTOS. |i hiazolidinediones. may result in ovulation in some 
premenopausal ancvulatory women, As à result, t patients may be at an increased 
risk tor pregnancy while ACTOS. Thus. adequate contraception in pre- 
menopausal women should mended, This possible effect has not been inves- 
tigated in clinical studies su the frequency of this occurrence is not known 
Drug interactions 

rg! Contraceptives. Administration of another thiazofidinedione with an oral contra- 
ceptive containing ethiny! estradiol and norethindrone reduced the plasma concentra- 
tions of both hormones by approximately 30%. which could result in loss of 
contraception. The pharmacokinetics of coadministration of ACTOS and oral contra- 
ceptives have not been evaluated in patients receiving ACTOS and an oral contracep- 
tive. Therefore, additional caution regarding contraception shouid be exercised in 
patients receiving ACTOS and an oral contraceptive. 

Glipizide in healthy volunteers, coadministration cf ACTOS 145 mg once daily} and 
glipizide (5.0 mg once daily) for seven days did not alter the steady-state pharmacoki- 
netics of qupizide 

igoxin in healthy vol 
digoxin (0.25 mg once da: 
kinetics of digoxim 
Warfarig: In healthy volunteers, coadministration of ACTOS (45 mg once daily) for 
seven days with wartarin did not alter the steady-state pharmacokinetics of warfarin. in 
addition, ACTOS has no chnically significant effect on prothrombin time when admin- 
istered to patients receiving chronic warfarin therapy. 
Metformin: in healthy volunteers. coadministration of metformin (1000 mg) and 
ACTOS (45 mg) after seven days of ACTOS (45 mg once daily) did not alter the phar- 
macokinetics of the single dose of metformin. 

The cytochrome P450 ? CYP3A4 is partially responsible for the metabolism 
af piogittazone. Specific à! pharmacokinetic interaction studies have not been 
conducted with ACTOS an: t drugs metabolized by this enzyme such as: erythro- 
mycin, astemizale, calum | blockers, cisapride, corticosteroids, cyclosporine, 
HMG-CoA reductase in 5. tacrolimus, triazolam, and timetrexate. as well as 
inhibitory drugs sui ole and itraconaz , ketoconazole appears 
io significantly inhi sm of pioglitazone isee CLINICAL PHARMACOLO- 
GY, Metabolism). Pen he availability of additional data, patients receiving keto- 
conazole concomitantly ACTOS should be evaluated more frequently with respect 
to glycemic contrat 
Carcinogenesis, Mutagenesis, Impairment of Fertility 
A two-year carcinogenicity study was conducted in male and female rats at oral doses 
up to 63 mg/kg (appr 14 times the maximum recommended human oral dose 
of 45 mg based on n -induced tumors were not observed in any organ 
except for the urinary 1. Benign and/or malignant transitional cell neoplasms 
were observed in mate 1 r ‘day and above (approximately equal to the max- 
imum recommended h dose based on mair e relationship of these 
findings in male rats to Au unclear. A two-ye: y Study was con- 
ducted in mate and femal it oral doses up to 100 mg/kg/day (approximately 
11 times the maximum ided human oral dose based on mg/m). No drug- 
induced tumors were observed in any organ. 

During prospect n of urinary cytology involving more than 1800 patients 
receiving ACTOS in clinicat trials up to one year in duration. no new cases of bladder 
tumors were identified Occasionally. abnormal urinary cytology results indicating 
possible malignancy wi erved in both patients treated with Actos (0.72%) and 
patients treated with plai 0 88%}. 

Pioglitazone HCI v ot mutagenic in a battery of genetic toxicology studies 
including the Ames bactenal assay. a mammalian celi forward gene mutation assay 
(CHOJHPRT and ASS2/XPRT: an in vitro cytogenetics assay using CHL celis, an 
unscheduled DNA synthesis assay, and an in vivo micronucleus assay 

No adverse effects upon tertility were observed in male and female rats at oral 
doses up to 40 mg/kg poglitazone HC! daily prior to and throughout mating and ges- 
tation (approximately 9 times the maximum recommended human oral dose based 
Qn mg/m’) 

Animal Toxicology 

Heart enlargement has been observed in mice (100 mg/kg). rats (4 mg/kg and above) and 
dogs (3 mg/kg) treated orally with pioglitazone HCI (approximately 11, 1, and 2 times 
the maximum recommended human oral dose for mice, rats, and dogs, respectively, 
based on mg/m). In a one-year rat study. drug-related early death due to apparent heart 
dysfunction occurred at an ora! dose of 160 mg/kg/day (approximately 35 times the 
maximum recommended human oral dose based on mg/m"). Heart enlargement was 
seen in a 13-week stud onkeys at orat doses of 8.9 mg/kg and above (approxi- 
mately 4 times the ma: recommended human oral dose based on mg/m’), but 
nat in a 52-weei ai doses up to 32 (approximately 13 times the 
maximum recommended human orai dose based on mg/m) 

Pregnancy 

Pregnancy Category C. Progiitazone was not teratogenic in rats at oral doses up to 
80 mg/kg or in rabbits ge ap to 160 mg/kg during organogenesis (approximately 
17 and 40 times the r m recommended human orai dose based on mg/m’, 
respectively). Delayed p tion and embryotoxicity (as evidenced by increased 
postimplantation losses ed development and reduced fetal weights) were 
Observed in rats at oral d t 40 mg/kg/day and above (approximately 10 times 
the maximum recommer uman oral dose based on mg/m). No functional or 
behavioral toxicity was obs: affspring of rats. iq rabbits, embryotoxicity was 
observed at an oral dose o! g/kg (approximately 40 times the maximum rec- 
ommended human oral d on mg/m). Delayed postnatal development. 
attributed to decrea was observed in offspring of rats at oral doses 
of 10 mg/kg and above during iate gestation and lactation periods (approximately 2 
dines the maximum reca ded human orai dose based on mg/m]. 

There are no adequate and well-controlled studies in pregnant women. ACTOS 
ewe be used during nr ncy only if the potentia! benefit justifies the potential risk 
to the fetus 

Because current information strongly suggests that abnormal blood glucose levels 
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during pregnancy are associated with a higher incidence of congenital anomalies, as 
well as increased neonatal morbidity and mortality, most experts recommend that 
insulin be used during pregnancy to maintain blood glucose levels as clase to normal 
as possible. 

Nursing Mothers 

Pioglitazone is secreted in the milk of lactating rats. It is not known whether ACTOS is 
secreted in human milk. Because many drugs are excreted in human milk, ACTOS 
should not be administered to a breast-feeding woman. 


Pediatric Use 
Satety and effectiveness of ACTOS in pediatric patients have not been established. 


Elderly Use 
Approximately 500 patients in placebo-contralled clinical trials of ACTOS were 65 and 
over. No significant differences in effectiveness and safety were observed between these 
patients and younger patients. 
ADVERSE REACTIONS ; 
in worldwide clinical trials, over 3700 patients with type 2 diabetes have been treated 
with ACTOS. In U.S. clinical trials, over 2590 patients have received ACTOS, over 1100 
patients have been treated for 6 months ce longer, and over 450 patients for one year 
of longer. 

The overall incidence and types of adverse events reported in placebo-controlled 
clinical trials of ACTOS monotherapy at doses of 7.5 mg, 15 mg, 30 mg. or 45 mg once 
daily are shown in Table 7. 


; Adverse Events 
ith ACTOS 


Table 7 Placsho-Contratied Clinical Studies of ACTOS Monothera 
Reported ata 


quency > 5% of Patients Treated 






Placedo 
N«259 


Upper Respiratory Tract infection BS 
Headache 69 
Sinusitis 46 
Myaigia 27 
Tooth Disorder 23 5.3 
Diabetes Mellitus Aggravated | 81 54 
Pharyngitis | 08 | 5.1 


for most clinical adverse events the íncidence was similar for groups treated 
with ACTOS monotherapy and those treated in combination with sulfonylureas, 
metformin, and insulin. There was an increase in the occurrence of edema in the 
patients treated with ACTOS and insulin compared to insulin alone. 

in the ACTOS plus insulin tral (n=279}, 10 patients treated with ACTOS plus 
insulin developed dyspnea and also. at some point during their therapy, developed 
either weight change or edema. Seven of these 10 patients received diuretics to 
treat these symptoms. This was not reported in the insulin plus placebo group. 

The incidence of withdrawals from clinical trials due te an adverse event other than 
hyperglycemia was similar for patients treated with placebo (2.896) or ACTOS (3.3%). 

‘Mild to moderate hypoglycemia was reported during combination therapy with sul- 
fonylurea or insulin. Hypoglycemia was reported for 1% of placebo-treated patients 
and 2% of patients when ACTOS was used in combination with a sulfonylurea, in 
combination with insulin, hypoglycemia was reported for 5% of placebo-treated 
patients, 8% for patients treated with 15 mg of ACTOS, and 15% for patients treated 
with 30 mg of ACTOS (see PRECAUTIONS. General. Hypoglycemia) d 

in U.S. double-blind studies, anemia was reported for 1.0% of patients treated with 
ACTOS and 0.0% of placebo-treated patients in monotherapy studies. Anemia was 
reported for 1.6% of patients treated with ACTOS and 1.6% of placebo-treated 
patients in combination with insulin Anemia was reported for 0.9% of patients treat- 
ad with ACTOS and 1.6% of placebo-treated patients in combination with sulfonylurea. 
Anemia was reported for 1.2% of patients treated with ACTOS and 0.0% of placebo- 
treated patients in combination with metformin, 

in monotherapy studies, edema was reported for 4.8% of patients treated with 
ACTOS versus 1.2% of placebo-treated patients. In combination therapy studies, 
edema was reported for 7.2% of patients treated with ACTOS and sulfonylureas 
compared to 2.1% of patients on sudonylureas alone. in combination therapy 

tudies with metformin, edema was reported in 6.0% of patients on combination 

therapy compared to 2.5% of patients on metformin alone. in combination thera- 
py studies with insulin, edema was reported in 15.3% ot patients on combination 
therapy compared to 7.0% ot patients on insulin alone. Most of these events were 
considered mild or moderate in intensity (see PRECAUTIONS, General, Edema) 

in one 16-week clinical trial of insulin plus ACTOS combination therapy. more 
patients developed congestive heart failure on combination therapy (1.1%) com- 
pes to none on insulin atone (see WARNINGS, Cardiac Failure and Other Cardiac 

ects}. 


laboratory Abnormatities 

Hematologic: ACTOS may cause decreases in hermogionin and hematocrit. Across 
ali clinical studies, mean hemoglobin values declined by 2% to 4% in patients treat- 
ed with ACTOS. These changes generally occurred within the first 4 to 12 weeks of 
therapy and remained relatively stable thereafter. These changes may be related to 
increased plasma volume associated with ACTOS therapy and have not been asso- 
ciated with any significant hematologic clinical effects. 


Serum Transaminase Levels: During placebo-controiled clinical trials in the U.S., a 
totat of 4 of 1526 (0.26%) patients treated with ACTOS and 2 of 793 (0.25%) place- 
bo-treated patients had ALT values 3 times the upper limit of normal. During all 
clinical studies in the U.S., 11 of 2561 (9.43%) patients treated with ACTOS had ALT 
values > 3 times the upper limit of normal. All patients with follow-up values had 
reversible elevations in ALT. in the population of patients treated with ACTOS, mean 
values for bilirubin, AST, ALT, alkaline phosphatase, and GGT were decreased at the 
final visit compared with baseline. Fewer than 0.12% of patients treated with ACTOS 
were withdrawn from clinical trials in the U.S. due to abnormal liver function tests. 

in pre-approval clinical trials, there were no cases of idiosyncratic drug reactions 
leading to hepatic failure (see PRECAUTIONS, Hepatic Effects) 


CPK Levels: During required laboratory testing in clinical trials, sporadic, transient ele- 
vations in creatine phosphokinase levels (CPI were observed. A single. isolated eleva- 
tion to greater than 10 times the upper limit of norma! (values of 2150 to 8610) was 
noted in 7 patients. Five of these patients continued to receive ACTOS and the other two 
panos had completed receiving study medication at the time of the elevated value. 
These elevations resolved without any apparent clinical sequetae. The relationship of 
these events to ACTOS therapy is unknown. 


OVERDOSAGE 
During controlled clinical trials, one case ot overdose with ACTOS was reported. A 
male patient took 120 mg per day for four days, then 180 my per day for seven days. 
The patient denied any clinical symptoms during this perio: 

in the event of overdosage. appropriate supportive treatment should be initiated 
according to patient's clinica! signs and symptoms 
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475 Half Day Road, Suite 500 
Lincolnshire, (L 60069 


and 
Eli Lilly and Company 
Lilly Corporate Center 

Indianapolis, IN 46285 
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INFORMATION FOR AUTHORS 


Readers are encouraged to view this information on the Annals Web site (www.annals.org). 
Expanded Information for Authors appears in the first issues of January and July. 





GENERAL INFORMATION 

The mission of Annals of Internal Medicine is to promote excellence in 
the practice of internal medicine and in clinical research. We publish 
reports of original research reviews, debate, and commentary on a broad 
range of topics related to the care of adults and adolescents. Our in- 
tended readership includes clinicians, clinical researchers, managers, and 
other persons involved in providing medical care. Please send us the 
abstract or the outline of an article if uncertain of its appropriateness for 
Annals. In 2001, Annals circulation approximated 91 000, including 
6666 subscribers for the international edition. In the United States, 61% 
of subscribers are general internists and 39% claim a subspecialty as their 
primary area of practice. Of those, 60% are in office-based practice; 10% 
are students, interns, and residents; 7% are hospital staff; 8% are in 
academic, administrative, and research positions; and the remaining 
15% claim other areas of practice. The entire text of each issue of Annals 
is available to members of the American College of Physicians-American 
Society of Internal Medicine on the Internet at www.annals.org; to paid 
subscribers through Ovid Technologies (800-950-2035); and in CD- 
ROM format through Medifor (800-366-3710). All major indexing ser- 
vices, including MEDLINE, index Annals. 


AuTHORS' PROFESSIONAL AND ETHICAL RESPONSIBILITIES 

Authorship 

Authorship means accountability. Listed authors must have contributed 
directly to the intellectual content of the paper, and the corresponding 
author should list the specific contributions of all authors in the appro- 
priate section of the Authors’ Form. Authors should meet all of the 
following criteria, thereby allowing persons named as authors to take 
public responsibility for the content of the paper. 


1, Conceived and planned the work that led to the article or played an 
important role in interpreting the results, or both. 
2. Wrote the paper and/or made substantive suggestions for revision. 


3. Approved the final version. 


Holding positions of administrative leadership, contributing patients to 
a study, and collecting and preparing the data for analysis, however 
important to the research, are not, by themselves, criteria for authorship. 
The manuscript should note people who have made substantial, direct 
contributions to the work but do not meet the criteria for authorship in 
the Acknowledgments section, with a brief description of their contri- 
butions. Authors should obtain written permission from anyone that 
they wish to list in the Acknowledgments section. 


Conflict of Interest 
For Authors and Their Institutions 
The potential for conflict of interest exists when authors (or their insti- 
tution or employer) have personal or financial relationships that could 
influence (bias) their actions. These relationships vary from those with 
negligible potential to influence judgment to those with great potential 
to influence judgment. Not all relationships represent true conflict of 
interest. Conflict of interest can exist whether or not individuals believe 
that the relationship affects their scientific judgment. 

Financial relationships (such as employment, consultancies, hono- 
raria, stock ownership or options, paid expert testimony, grants or pat- 
ents received or pending, and royalties) are the most easily identifiable 
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conflicts of interest and the most likely to undermine the credibility of 
the journal, the authors, and science itself. Authors must disclose all 
financial relationships (both personal and institutional) that could be 
viewed as a potential conflict of interest. If authors are uncertain, they 
should err on the side of full disclosure. Disclosure of these relationships 
is essential for original research articles, edirorials, letters, commentary, 
and review articles. Annals will publish conflict of interest disclosures. 
When submitting a manuscript, to prevent ambiguity authors must 
state explicitly whether potential conflicts do or do not exist. Authors 
should do so by completing a Conflict of Interest Disclosure Statement 
form (available in the first issues of January and July each year or at 
www.annals.org), providing detail, if necessary, in a cover letter that 
accompanies the manuscript. The corresponding author should summa- 
rize authors’ conflict of interest disclosures on a conflict of interest no- 
tification page (available in the first issues of January and July each year 
or at www.annals.org) that should follow the tide page. Annals asks the 
corresponding author to submit the original signed conflict of interest 
notification page and copies of each author's conflict of interest disclo- 


sure statement. 


For Sponsored Work 

The following information applies to sponsored work, regardless of the 
source of the funding. The cover letter must describe sources of outside 
support for the research, including funding, equipment, and drugs. In 
the Methods section of the text, the authors must describe the role(s) of 
the funding organization in the design of the study; the collection, analy- 
sis, and interpretation of the data; and the decision to approve publica- 
tion of the finished manuscript. If the funding source had no such 
involvement, the authors should state that. The corresponding author 
must indicate on the Conflict of Interest Notification Page (available in 
the first issues of January and July each year or at www.annals.org) that 
the authors had access to all the study data, take responsibility for the 
accuracy of the analysis, and had authority over manuscript preparation 
and the decision to submit the manuscript for publication. Annals will 
not consider an article unless the authors make this attestation. 


Previous or Duplicate Publication and Duplicate Submission 

In the cover letter (see Assembling and Submitting a Packer), give full 
details on any possible previous or duplicate publication of any content 
of the manuscript. Previous publication of a small fraction of the content 
of a manuscript does not necessarily preclude its being published in 
Annals, but the Editors need information about previous publication 
when deciding how to use space in the journal efficiently; they regard 
authors’ failure to disclose possible prior publication as a breach of sci- 
entific ethics (see Prepublication Release of Information). Please send a 
copy of any document that might be considered a previous publication. 
If at any time the author submits a manuscript or Letter to the Editor 
that is under review by Annak to another journal, the author must 
inform the Annals Editors. 


Ethical Conduct of Research 

When research involves human participants, authors should state in the 
Methods section the procedure used to ensure ethical conduct of re- 
search. Research that involves human participants includes investigations 
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thar use only human blood, tissue, or medical records. The authors must 
confirm review of the study by the appropriate institutional review board 
or affirm that the protocol is consistent with the principles of the Dec- 
laration of Helsinki (1). If the authors did not obtain institutional review 
board approval before the start of the study, they should so state and 
explain the circumstances. If the study was exempt from review, the 
authors must assure that such exemption complied with the policy of 
their local institutional review board. They should affirm that study 
participants gave their informed consent or state that an institutional 
review board approved conduct of the research without explicit consent 
from the participants. If patients are identifiable from illustrations, pho- 
tographs, pedigrees, case reports, or other study data, the authors must 
submit the release form for each such individual (or copies of the figures 
with the appropriate release statement) giving permission for publication 
with the manuscript. Consult the Research section of the American 
College of Physicians Ethics Manual for further information. 


Statement of Authorship 

All authors of papers accepted for publication must sign a form affirming 
that they have met the criteria for authorship, have agreed to be authors, 
and are aware of the terms of publication (see Authors’ Form). 


Reporting Responsibilities 

Providing copies of manuscripts or detailed information to media, man- 
ufacturers, or government agencies of scientific information described in 
a paper or a Letter to the Editor that has been accepted but not yet 
published violates the policies of Annals and many other journals. Annals 
may grant an exception to this rule when the paper or letter describes 
major therapeutic advances, public health hazards (such as serious ad- 
verse effects of drugs, vaccines, other biological products, or medical 
devices), or reportable diseases. Prepublication disclosure as part of 
sworn testimony before legislative or judiciary bodies may also be accept- 
able. Authors should discuss any possible prepublication disclosure with 
the Editors in advance and obtain their agreement. 


Prepublication Release of Information 

Annals sends advance copies of the journal to members of the news 
media. Reporters may not publish stories based on this advance infor- 
mation until 5:00 p.m. (U.S. Eastern time) of the day before the date of 
publication of an issue. Authors are free to discuss their research with 
representatives of the media but should not distribute copies of papers 
accepted for publication in Annak. They should consent to be inter- 
viewed only if the reporter plans to abide by the embargo and will not 
publish until after the embargo period. 


PREPARATION OF MANUSCRIPTS 

General Considerations 

The following general considerations are particularly important in pre- 
paring manuscripts for Annals: 1) Remember that most Annals readers 
are clinicians or clinical researchers, 2) undertake a presubmission “peer- 
review” process by soliciting critical comments from colleagues and 
modifying the manuscript accordingly, 3) involve an experienced con- 
sultant with formal statistical training in any study that contains quan- 
titative data and statistical inference, and 4) become fully informed 
about Annals manuscript requirements. These requirements largely con- 
form to the “Uniform Requirements for Manuscripts Submitted to Bio- 
medical Journals,” developed by the International Committee of Medi- 
cal Journal Editors (2, 3). Authors should prepare manuscripts that 
describe certain study types (randomized, controlled trials; meta-analy- 
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ses; economic analyses; and case reports of adverse drug reactions) ac- 





cording to recommended reporting guidelines and should include with 
the manuscript a completed copy of the appropriate reporting checklist. 


Online Submission 

We encourage online submission because it facilitates prompt processing 
of manuscripts. Authors who wish to submit manuscripts online can 
find instructions at www.acponline.org/emt/Author/ Login. 


Manuscript Format and Style 

Authors should write for a sophisticated general medical readership. We 
strongly encourage authors to follow the principles of clear scientific 
writing (4). 


Format 

Annals has several categories of articles, each with its own format (for 
expanded information, see the Appendix, in print in the first issues of 
January and July of each year and at www.annals.org). Authors should 
specify in the cover letter the category they prefer for their submission. 


Title Page 

The title page should contain the following elements: 

Main title and subtitle (if any). 

— Authors, listed in the order they appear on the title page of the 
published article 

Institutional affiliation for each author, for use in a footnote on the 
title page of the published article. 

— Financial support information, include the grant number, if any, and 
the granting agency, corporation, or other source. List other financial 
support, such as for equipment and drugs (see Conflict of Interest, 
above, under Authors’ Professional and Ethical Responsibilities). 

— Trial registry number (for clinical trials) and name, address, and 
telephone number of clinical trial registry (if applicable) 

— Short “running” title. Length cannot exceed 50 characters. 

— Name, address, telephone number, fax number, and e-mail address 
for reprints. 

— .Name and complete address of the author who will receive requests 
for reprints. 

— Word count for the text only, exclusive of the abstract, references, 
tables, figures, and figure legends. 


Acknowledgments and Current Mailing Addresses 
Acknowledgments should be given at the end of the text and before the 
references. The current mailing addresses of all authors should follow 
them. If an author has moved since the completion of the study, give the 
address at the time of publication of the article. 


ASSEMBLING AND SUBMITTING A PACKET 
General Considerations 
Submissions to Annals should include the following components: 


1. A cover letter 

2. The manuscript 

3. Figures (if any: for specific figure submission criteria, see Figures, 
below) 

4. Any closely related publications by the authors 

5. Research protocols and supporting data, if applicable 

6. Permissions 
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7. Comments from previous peer reviews (if any) and responses to these 
comments (optional) ` 

8. The signed Authors’ Forms—one for each author 

9. The presubmission checklist 

10. Reporting guideline checklist, if appropriate 

11. Conflict of Interest forms (available at www.annals.org) 


Cover Letter 
Please submit the original and one photocopy of a cover letter indicating 
the Annals section (for example, Artide, Brief Communication, Review) 
for which the submission would be most appropriate; the Editor makes 
the final assignment to a section (for a description of the formats of 
specific Annals articles, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org) 

The cover letter should also designate whether the corresponding 
author prefers to receive acknowledgment of receipt of the manuscript 


: by U.S. mail, e-mail, telephone, or fax. For Letters to the Editor, the 


cover letter should clearly indicate whether the submitted Letter is in- 
tended for publication or is meant to be a communication to the Editor 
only. The cover letter should provide details of any duplicate submis- 
sions or of potential conflicts of interest disclosed on the author conflict 
of interest disclosures or on the conflict of interest notification page (see 
Conflict of Interest, under Authors’ Professional and Ethical Responsi- 
bilities). 


Manuscript 

Submit a total of five paper copies as well as a copy on a diskette (other 
than a Zip disk) if you do not submit the manuscript electronically. This 
also applies to Letters to the Editor. We prefer Word documents. Power- 
Point is acceptable if figures and tables are in a separate document. 


Figures 

For black-and-white figures, submit five lasez-quality proofs. For photo- 
graphic material that does not photocopy well (for example, photomi- 
crographs or radiographs), submit three glossy prints. For color figures, 
submit one transparency and three color prints for each figure. Indicate 
on a label the name of the first author of the paper, the figure number, 
and an arrow to denote the top of the figure. Paste the label on the back 
of the figure. Do not mount figures on backing board. Number the 
figures in the order in which they appear in the text. Photomicrographs 
should have scale markers that indicate the degree of magnification. Feel 
free to submit color figures. We will publish them in color if we think 
that color reproduction serves the purpose of the article. 


Related Publications and Supporting Data 
Include reprints of published papers, manuscripts of papers in press, or 
copies of abstracts that contain data that appeared in the submitted 
manuscript. This information will help the Editors to form a judgment 
about the degree of duplicate, redundant, or previous publication. 
Submit original or other supplemental data if, in the authors’ opin- 
ions, they would help the Editors or reviewers understand and interpret 
the work. Authors should submit a copy of the original research proto- 
col, if appropriate. 


Personal Communications and Previous Reviews and 
Responses 

Submit a letter granting permission to publish all quoted personal com- 
munications, if applicable. 
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If the authors have previously submitted a version of the manu- 
script to another journal, the authors may include comments from the 
peer reviewers and an indication of the responses to these comments. 
This is optional. 


Authors’ Forms 

Send completed and signed Authors’ Forms (one for each author) with 
the manuscript. All authors, except U.S. government employees whose 
work was done as part of their official duties, must transfer copyright to 
the American College of Physicians-American Society of Internal Med- 
icine, publisher of Annak. Transfer of copyright signifies transfer of 
rights for print publication; electronic publication; production of re- 
prints, facsimiles, microfilm, or microfiche; or publication in a language 
other than English. We usually grant permission on request and without 
charge for authors to use portions of their works published in Annals for 
limited educational purposes and in other scholarly publications. 


Presubmission Checklist 

Before mailing the submission packet, authors should complete the gen- 
eral presubmission checklist and submit it with the manuscript. For 
expanded information, see the Appendix, appearing in the first issues of 


- January and July each year and at www.annals.org. Send the manuscript, 


accompanied by all supporting materials, with adequate protection for 
figures, to 


The Editor 

Annals of Internal Medicine 

190 N. Independence Mall West 

Philadelphia, PA 19106-1572 USA 

Telephone number: 800-523-1546, extension 1209 
Fax number: 215-351-2644 

E-mail address: annals@mailacponline.org 


Manuscript PROCESSING 

Acknowledgment of Recelpt 

We acknowledge all manuscripts and assign each a unique, confidential 
manuscript number. Please give this number only to other authors of the 
paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
(the only person to receive the necessary password) can check the status 
of their manuscript online (at www.annals.org). 


Intemal Review by Edltors and Peer Review 
At least one Editor and one Associate Editor read each manuscript. 
Together, they decide whether to send the paper to outside reviewers. 
We send about 50% of submitted papers for peer review, usually to 
at least two reviewers. The Editors select reviewers from an electronic 
database of about 13 000 reviewers. We do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of the authors. 
Authors may indicate individuals that they do not want to be a reviewer 
but must justify their request in the cover letter. We receive nearly all 
reviews within 4 weeks. 


Acceptance or Rejection and Criteria for Editorial Decisions 
Annals can publish only a fraction of all papers submitted each year 
(approximately 15% of all submissions in 2001). We communicate our 
decisions on acceptance or rejection only by a letter from the Editors to 
the corresponding author. Almost all papers that we accept require some 
editorial or statistical revision before publication. 
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We judge manuscripts on the interest and importance of the topic, 
the intellectual and scientific strength, the clarity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Annak to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper's category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 
existing literature. 


Return of Manuscripts and Resubmission 

We do not return manuscripts that we do not accept unless the authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we 
destroy all copies of rejected manuscripts. We send the reviewers’ com- 
ments to authors whether or not we accept the article. 

On occasion, the Editors will reject an article but invite a resub- 
mission that addresses specific concerns of the Editors. We aim to accept 
a high percentage (approximately two thirds to three quarters) of the 
articles that we reinvite, and we specify conditions that the authors must 
meet before we will accept a reinvited manuscript. 


Expeoiteo Review 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
criteria. We anticipate that fewer than 10 manuscripts per year will meet 
these criteria. More information on the expedited review process.can be 
found at www.annals.org/shared/author_info. html. 


Letters 

Beginning in 2002, letters should be categorized as Research Letters 
(includes case reports and case series), Comments and Responses (com- 
ments on papers published in Annals), General Commentary, or Cor- 
rections. Research Letters is the most appropriate category for case re- 
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ports and small case series. If an author believes that the case report or 
small case series is important enough to warrant publication as a brief 
communication rather than a research letter, he or she should contact 
the editor for advice regarding appropriate categorization and word 
length. We will publish a limited selection of Letters in the print journal, 
and some will be published solely on the Annal Web site (www 
-annals.org). Authors must note in their cover letter whether they are 
willing to have their letter published electronically if it is not selected for 
print publication. Electronically published Letters are now indexed by 
the National Library of Medicine. 

We strongly encourage authors to submit their letters electronically. 
Research letters must be fewer than 600 words and must be structured. 
We suggest the following sections: Background, Objective, Methods and 
Findings or Case Report as appropriate, Discussion, Conclusion, and 
References (no more than 5). One table or figure may be included. 
Comments and Responses and General Commentary must be fewer 
than 300 words, have three or fewer authors, and cite five or fewer 
references. Comments must be received within 6 weeks of an article's 
publication. Authors’ Responses must be received within 4 weeks of 
receiving comments. 
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jects. JAMA. 1997;277:925-6. [PMID: 9062334] 

2. Unitorm requirements for manuscripts submitted to biomedical jour- 
nals. Internation Committee of Medical Journal Editors. Available at 
www.icjme.otg. 

3. Uniform requirements for manuscripts submitted to biomedical jour- 
nals. International Committee of Medical Journal Editors. Ann Intern 
Med. 1997,126:36-47. 
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tion). This document may be photocopied for distribution to coauthors for their 
signature. Every author must complete a form. Signatures sent via facsimile can- 


not be accepted. Please mail all copies to Harold Sox, MD, Editor, Annals of 


Internal Medicine, 190 N. Independence Mall West, Philadelphia, PA 19106- 
1572, USA. 
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Summaries for Patients are a service 
provided by Annals to help patients 
better understand the complicated 


and often mystifying language of 
modern medicine. 


The full report is titled 
“Ciprofloxacin plus Piperacillin 
Compared with Tobramycin plus 
Piperacillin as Empirical Therapy 
in Febrile Neutropenic Patients. 
A Randomized, Double-Blind 
Trial.” Ir is in the 16 July 2002 
issue of Annals of Internal 
Medicine (volume 137, pages 
77-86). The authors are 

JE Peacock Jr, DA Herrington, 
JC Wade, HM Lazarus, 

MD Reed, JW Sinclair, 

DC Haverstock, SF Kowalsky, 
DD Hurd, DA Cushing, 

CP Harman, and GR Donowitz. 


Treatment of Fever in Hospitalized Patients with Low 
White Blood Cell Counts 


What Is the problem and what is known about it so far? 

Types of cancer, such as leukemia, and the therapies used to treat them (for example, 
chemotherapy and bone marrow transplants) often decrease the numbers of white blood 
cells in the body. White blood cells fight bacterial, fungal, and viral infections. Most 
patients with cancer who have few white blood cells have very weak immune systems and 
can’t fight infections well. They get infections easily and, as a result, can die, particularly if 
the infections are not recognized early and treated. Fever is usually one of the earliest signs 
of infection. Thus, doctors prescribe powerful antibiotics whenever they detect a fever and 
suspect an infection in a patient with cancer whose white blood cell count is low. Doctors 
usually give combinations of antibiotics that work against many different types of bacteria. 
We do not know whether certain combinations work better and cause fewer side effects 
than others. 


Why did the researchers do this particular study? 
To compare two different combinations of antibiotic drugs for treating fever in 
hospitalized patients with low white blood cell counts. 


Who was studied? 

485 hospitalized patients with cancer and a low number of white blood cells. Most had 
leukemia or had received bone marrow transplants. All had fever that was presumed to 
have been caused by infection. 


How was the study done? 

Patients were randomly assigned to receive one of two combinations of antibiotic drugs 
(piperacillin plus ciprofloxacin or piperacillin plus tobramycin). The drugs were given 
through a vein. The patients and their doctors did not know which drug combination the 
patients were receiving. The researchers compared treatment responses and adverse side 
effects between patients who were given the two different drug combinations. The 
researchers considered the patients’ treatment response to be successful if they had no fever 
for at least 4 days, resolution of signs of infection without having to change the initial 
antibiotic drugs, and a negative culture from the blood or the original infection site. 


What did the researchers find? 

Nearly 25% of the patients in both groups had successful treatment responses. Fever 
resolved more quickly (approximately 1 day sooner) in patients given pipericillin plus 
ciprofloxacin. Four percent of the patients in each group died. Approximately 70% in each 
group needed additional therapy with other antibiotic or antifungal drugs. 
Medication-related side effects, such as diarrhea and abnormal results on kidney and liver 
function tests, occurred in approximately 20% to 30% of patients in both groups. 


What were the limitations of the study? 

Many patients in both groups needed therapy other than their originally assigned. 
antibiotic combinations. In such instances, it is difficult to sort out how effective the 
original antibiotic combinations were. 


What are the implications of the study? 
Piperacillin plus ciprofloxacin and piperacillin plus tobramycin have similar efficacy and 
safety for hospitalized patients with low white blood cell counts and fever. — 
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provider, If you have questions abour this marerial, or need medical advice about your own health or situation, please contact your physician. 
The summaries may be reproduced for not-for-profit educational purposes only. Any other uses must be approved by the American College of 
Physicians-American Society of Internal Medicine. 
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Serious psychiatric experiences occur in a small number of patients (<1.6% for specific 
events), There have been a few reports of suicide, but SUSTIVA has not been established as a 
Cause. Nervous system symptoms are not predictive of these less frequent psychiatric 
symptoms. Mild to moderate rash is another common side effect of SUSTIVA. Women should 
not become pregnant or breast-feed while taking SUSTIVA. The use of SUSTIVA and St. John's 
wort (hypericum perforatum)-containing products is not recommended. 

Please see brief summary of full prescribing information for SUSTIVA on adjacent page. 
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Brief Summary of Prescribing Information, 2/02. For complete 
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INDICATIONS AND USAGE 

SUSTIVA (efavirenz) in combination with other antiretroviral agents is 
indicated for the treatment of HIV-1 infection. This indication is based 
on two clinical trials of at least one year duration that demonstrated pro- 
longed suppression of HIV-RNA. 


CONTRAINDICATIONS 
SUSTIVA is contraindicated in patients with clinically significant hyper- 
sensitivity to any of its components. 

SUSTIVA should not be administered concurrently with astemizole, cis- 
apride, midazolam, triazolam, or ergot derivatives because competition for 
CYP3A4 by efavirenz could result in inhibition of metabolism of these drugs 
and create the potential for serious and/or life-threatening adverse events 
(e.g., cardiac arrhythmias, prolonged sedation or respiratory depression). 
WARNINGS 
ALERT: Find out about medicines that should NOT be taken with 
SUSTIVA. This statement is also included on the product's bottle labels. 
(See CONTRAINDICATIONS and PRECAUTIONS: Drug Interactions.) 

SUSTIVA must not be used as a single agent to treat HIV or added 
on as a sole agent to a failing regimen. As with all other non-nucleoside 
reverse transcriptase inhibitors, resistant virus emerges rapidly when 
efavirenz is administered as monotherapy. The choice of new antiretro- 
viral agents to be used in combination with efavirenz should take into 
consideration the potential for viral cross-resistance. 

Psychiatric Symptoms: Serious psychiatric adverse experiences have 
been reported in patients treated with SUSTIVA. In controlled trials of 
1008 patients treated with regimens containing SUSTIVA for an average 
of 1.6 years and 635 patients treated with control regimens for an average 
of 1.3 years, the frequency of specific serious psychiatric events among 
patients who received SUSTIVA or control regimens, respectively, were: 
severe depression (1.6%, 0.6%), suicidal ideation (0.0%, 0 
fatal suicide attempts (0.4%, 0%), aggressive behavior (0.4%. $ 
paranoid reactions (0.4%, 0.3%) and manic reactions (0.1%. 0% ) Patients 
with a history of psychiatric disorders appear to be at greater risk af 
these seripus psychiatric adverse experiences, with the frequency of each 
of the above events ranging from 0.3% for manic reactions to 2.0% for 
both severe depression and suicidal ideation. There have also been occa- 
sional post-marketing reports of death by suicide, delusions and 
psychosis-like behavior, although a causal relationship to the use of 
SUSTIVA cannot be determined from these reports. Patients with serious 
psychiatric adverse experiences should seek immediate medical evalua- 
tion to assess the possibility that the symptoms may he related to the use 
of SUSTIVA, and if so, to determine whether the risks of continued therapy 
outweigh the benefits (see ADVERSE REACTIONS). 

Nervous System Symptoms: Fifty-three percent of patients receiving 
SUSTIVA in controlled trials reported central nervous system symptoms com- 
pared to 25% of patients receiving control regimens. These symptoms 
included, but were not limited to. dizziness (28.1%), insomnia (16.3%). 
impaired concentration (8.3%), somnolence (7.0%), abnormal dreams 
(6.2%) and hallucinations (1.2%). These symptoms were severe in 2.0% 
of patients and 2.1% of patients discontinued therapy as a result. These symp- 
toms usually begin during the first or second day of therapy and generally 
resolve after the first 2-4 weeks of therapy. ARer 4 weeks of therapy. the 
prevalence of nervous system symptoms of at least moderate severity 
ranged from 5-9% in patients treated with regimens containing SUSTIVA 
and from 3-5% in patients treated with a control regimen. Patients should 
be informed that these common symptoms were likely to improve with 
continued therapy and were not predictive of subsequent onset of the less 
frequent psychiatric symptoms (see WARNINGS: Psychiatric Symptoms) 
Dosing at bedtime may improve the tolerability of these nervous system 
symptoms (see ADVERSE REACTIONS and DOSAGE AND ADMINIS- 
TRATION in fuil prescribing information} 

Patients receiving SUSTIVA should be alerted to the potential for 
additive centra! nervous system effects when SUSTIVA is used con- 
comitantly with alcohol or psychoactive drugs 

Patients who experience central nervous system symptoms such as 
dizziness, impaired concentration and/or drowsiness should avoid poten- 
tially hazardous tasks such as driving or aperating machinery. 

Drug Interactions: Concomitant use of SUSTIVA and St. John's wort 
(hypericum perforatum) or St. John's wort-containing products is not 
recommended. Coadministration of non-nucteoside reverse transcrip- 
tase inhibitors (NNRTIs), including SUSTIVA, with St. John's wort is 
expected to substantially decrease NNRTI concentrations and may result 
in suboptimat levels of efavirenz and lead to toss of virologic response and 
possible resistance to efavirenz or to the class of NNRTIs. 

Reproductive Risk Potential: Malformations have been observed in 
fetuses from efavirenz-treated monkeys that received doses which resulted 
in plasma drug concentrations similar to those in humans given 600 mg/day 
(see PRECAUTIONS: Pregnancy); therefore, pregnancy should be avoided 
in women receiving SUSTIVA. Barrier contraception should always be 
used in combination with other methods of contraception (e.g., oral or 
other hormonal contraceptives). Women of childbearing potential should 
undergo pregnancy testing prior to initiation of SUSTIVA. 


PRECAUTIONS 
General: 

Skin Rash- In controlled clinical trials. 26% (266/1008) of patients 
treated with 600 mg SUSTIVA experienced new onset skin rash com- 
pared with 17% (111/635) of patients treated in control groups. Rash 
associated with Union. moist desquamation, or ulceration accurred in 
0.9% Gal 008) of patients treated with SUSTIVA. The incidence of Grade 
4 rash (e.g., erythema multiforme, Stevens-Johnson Syndrome) in patients 
treated with SUSTIVA in all studies and expanded access was 0.1%. The 
median time to onset of rash in adults was 11 days and the median dura- 
tion, 16 days. The discontinuation rate for rash in clinical trials was 1.7% 
(17/1008). SUSTIVA should be discontinued in patients developing severe 
rash associated with blistering, desquamation, mucosal involvernent or 
fever. Appropriate antihistamines and/or corticosteroids may improve 
the tolerability and hasten the resolution of rash 

Rash was reported in 26 of 57 pediatric patients (46%) treated with 
SUSTIVA capsules. One pediatric patient experienced Grade 3 rash 
(confluent rash with fever), and two patients had Grade 4 rash (erythema 
multiforme). The median time to onset of rash in pediatric patients was 
eight days. Prophylaxis with appropriate antihistamines prior to initi- 
ating therapy with SUSTIVA in pediatric patients should be considered 
(see ADVERSE REACTIONS) 

Liver Enzymes- in patients with known or suspected history of 
Hepatitis B or C infection and in patients treated with other medications 
associated with liver toxicity. monitoring of liver enzymes is recam- 
mended. in patients with persistent elevations of serum transaminases 
to greater than 5 times the upper limit of the normal range, the benetit 
of continued therapy with SUSTIVA needs to be weighed against the 
unknown risks of significant liver toxicity (see ADVERSE REACTIONS: 
Laboratory Abnormalities). 





Because of the extensive cytochrome P450-mediated metabolism of 
efavirenz and limited clinical experience in patients with hepatic impair- 
ment, caution should be exercised in administering SUSTIVA (efavirenz) 
to these patients. 

Cholesterol- Monitoring of cholesterol and triglycerides should be 
considered in patients treated with SUSTIVA (see ADVERSE REACTIONS). 

Fat Redistribution- Redistribution/accumulation of body fat including 
central obesity, dorsocervical fat enlargement (buffalo hump). periph- 
eral wasting. facial wasting, breast enlargement, and ^ "cushi ingoid 
appearance" have been observed in patients receiving antiretroviral 
therapy. The mechanism and long-term consequences of these events 
are currently unkni A causal relationship has not been established 

information for Patients: A statement to patients and healthcare 
providers is included on the product's bottle labels: ALERT: Find out 
about medicines that should NOT be taken with SUSTIVA. A Patient 
Package Insert (PPH for SUSTIVA is available for patient intormation. 

Patients should be informed that SUSTIVA is not a cure for HIV infec- 
tion and that they may continue to develop opportunistic infections and 
other complications associated with HIV disease. Patients should be told 
that there are Surat no data demonstrating that SUSTIVA therapy can 
reduce the risk of transmitting HIV to others through sexual contact or 
blood contamination 

Patients should be advised to take SUSTIVA every day as prescribed. 
SUSTIVA must always:be used in combination with other antiretroviral drugs. 
Patients should be advised to take SUSTIVA on an empty stomach, prefer- 
ably at bedtime, Taking SUSTIVA with food increases efavirenz concentrations 
and may increase the frequency of adverse events. Dosing at bedtime 
may improve the tolerability of nervous system symptoms (see ADVERSE 
REACTIONS and DOSAGE AND ADMINISTRATION in full prescribing 
information). Patients.should remain under the care of a physician while 
taking SUSTIVA 

Patients should be informed that central nervous system symptoms 
including dizziness. insomnia, impaired concentration, drowsiness and 
abnormal dreams are commonly reported during the first weeks of therapy 
with SUSTIVA. Dosing at bedtime may improve the tolerability of these 
symptoms, and these symptoms are likely to improve with continued 
therapy. Patients shouid be alerted to the potential for additive central 
nervous system when SUSTIVA is used concomitantly with alcohol 
or psychoactive drugs. Patients should be instructed that if they experi- 
ence these symptoms they should avoid potentially hazardous tasks such 
as driving or operating machinery (see WARNINGS: Nervous System 
Symptoms). in clinical trials, patients who develop central nervous system 
symptoms were not more likely to subsequently develop psychiatric 
symptoms (see WARNINGS: Psychiatric Symptoms). 

Patients should also be informed that serious psychiatric symptoms 
including severe depression, suicide attempts, aggressive behavior, delu- 
sions, paranoia and psychosis-like symptoms have also been infrequently 
reported in patients r ing SUSTIVA. Patients should be informed that 
if they experience severe psychiatric adverse experiences they should 
seek immediate medical evaluation to assess the possibility that the 
symptoms may be r d to the use of SUSTIVA, and if so, to deter- 
mine whether discontinuation of SUSTIVA may be required. Patients 
should also inform their physician of any history of mental illness or 
substance abuse (see WARNINGS: Psychiatric Symptoms) 

Patients should be informed that another common side effect is rash. 
These rashes usuaily go away without any change in treatment. in a small 
number of patients, rash may be serious. Patients should be advised that 
they should contact ther physician promptly if they develop a rash 

Because malformations have been observed in fetuses from efavirenz- 
treated animals. instructions should be given to avoid pregnancy in 
women receiving SUSTIVA. Women should be advised to notify their 
physician if they become pregnant while taking SUSTIVA. A reliable form 
of barrier contraception should always be used in combination with other 
methods of contraception, including oral or other hormonal contracep- 
tion because the effects.of efavirenz on hormonal contraceptives are not 
fully characterized 

SUSTIVA may interact with some drugs; therefore, patients should be 
advised to report to thes doctor the use of any other prescription, non- 
prescription medication or herbal products, particularly St. John s wort. 

Patients should be informed that redistribution or accumulation of 
body fat may occur in patents receiving antiretroviral therapy and that the 
cause and long-term heaith effects of these conditions are not known at 
this time. 

Drug Interactions (see also CONTRAINDICATIONS and CLINICAL 
PHARMACOLOGY: Drug Interactions in full prescribing information): 
Efavirenz has been shawn in vivo to induce CYP3A4. Other compounds 
that are substrates of CYP3A4 may have decreased plasma concentrations 
when coadministered with SUSTIVA. in vitro studies have demonstrated 
that efavirenz inhibits 2C9, 2019 and 3A4 isozymes in the range of 
observed efavirenz plasma concentrations. Coadministration of efavirenz 
with drugs primarily metabolized by these isozymes may result in altered 
plasma concentrations of the coadministered drug. Therefore, appro- 
riate dose adjustment y be necessary for these drugs. 

Drugs which induce GYP3A4 activity (e.g., phenobarbital, rifampin, 
rifabutin) would be expected to increase the clearance of efavirenz resulting 
in lowered plasma concentrations. Drug interactions with SUSTIVA are 
summarized in Table 1 


Table 1* 
Drugs That Should Not Be Coadministered With SUSTIVA 


Drugs Within Class Not 

To Be Coadministered 
Drug Class l a With SUSTIVE 
s astemizole 




































































Benzodiazepines midazolam, friazolam 

G! Motility Agents cisapride 

Anti-Migraine ergot derivatives 
Established Drug Interactions 

Drug Name —— ‘Effect Clinical Comment — — 
Clarithromycin i clar thromycin Plasma concentrations 


tration 
H metabolite 
concentration 


decreased by SUSTIVA: 
clinical significance 
unknown. In uninfected 
volunteers, 46% developed 
rash wi eceiving 
SUSTIVA and clarithromycin 
No dose adjustment of 
SUSTIVA is recommended 
when given with 
clarithromycin. Alternatives 
to clarithromycin, such as 
azithromycin. should be 
considered (see Other 
Drugs. following table). 
Other macrolide antibiotics 
such as erythromycin, 
have not been studied in 
combination with SUSTIVA. 


ing information 
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"See Tables 1 and 2 in full prescrib 





Herbal Product Interactions With SUSTIVA* * 





Table 1" (continued) 
Drugs That Should Not Be Coadministered With SUSTIVA (efavirenz) 


Established Drug interactions 











DrugName — — Effect — — Clinical Comment — 
Indinavir j indinavir “increase indinavir dose 
concentration from 800 mg to 1000 mg 


„Every 8 hours 


Co ministration in 

HIV-infected individuals 
with a history of injection 
drug use resulted in 
decreased plasma levels of 
methadone and signs of 
opiate withdrawal 
Methadone dose was 
increased by a mean of 
22% to alleviate withdrawal 
symptoms. Patients should 
be monitored for signs of 
withdrawal and their 
methadone dose increased 
as required to alleviate 








| Methadone —— 





concentration 





Plasma concentrations 
increased by SUSTIVA; 
clinical significance 
unknown. Because the 
potential interaction of 
efavirenz with oral 
contraceptives has not } 
been fully characterized. 

a reliable method of 
barrier contraceptíon 
shouid be used in addition 


f ethinyi estradiol - 
concentration 


| Ethinyl estradiol 








Rifabutin i nc y 
concentration rifabutin by 50%. Consider 
doubling the rifabutin 
dose in regimens where 
Rifampin 4 etavirenz Ü 
concentration reduced efavirenz 
cea a Concentrations unknown. - 
Ritonavir t ritonavir Combination was 
concentration associated with a higher 
* efavirenz frequency of adverse 
concentration clinical experiences 


(e.g., dizziness, nausea, 
paresthesia} and 
laboratory abnormalities 
{elevated liver enzymes). 
Monitoring of liver enzymes 
is recommended when 
SUSTIVA is used in 
combination with ritonavir. 
Should not be used as 
Sole protease inhibitor in 
combination with SUSTIVA. 
Other Potentially Clinically Significant Drug or 





+ 
concentration 








Plasma concentrations and 

effects potentially increased 
_of decreased by SUSTIVA. 

Potential for reduction in 

anticonvulsant and/or 

etavirenz plasma levels; 

periodic monitoring 

of anticonvulsant plasma 

le ould be conducted. - 


Anticoagulants 
Warfarin 





Anticonvulsants: 
Phenytoin 
Phenobarbital 
Carbamazepine 








Antifungals: — 7 ‘Drug interaction studies 
itraconazole with SUSTIVA and these 
Ketoconazole imidazole and triazole 


antifungals have not been 
conducted. SUSTIVA has 
the potential to decrease 

plasma concentrations of 
itraconazole and ketocona 






Anti-HIV protease inhibitors. — 
Saquinavir/fitanavir combination No pharmacokinetic data 


are available. 


SUSTIVA has the potential 
to decrease serum 

, Concentrations of amprenavir, 
No studies have been 
performed with other 
NNRTIS. 
Expected to substantially - 
decrease plasma levels of 
efavirenz. has not been 
studied in combination 
with SUSTIVA 


* See Tables 1 and 2 in full prescribing information. 
* This table is not all-inclusive 


Amprenavir 





“Non-nucleoside reverse — 
transcriptase inhibitors 


St John’s wot 
(hypericum perforatum) 














Other Drugs- Based on the results of drug interaction studies (see Tables 
1 and 2 in full prescribing information). no dosage adjustment is 
recommended when SUSTIVA is given with the following: aluminum/ 
magnesium hydroxide antacids, azithromycin, cetirizine. famotidine, flu- 
conazole, lamivudine. lorazepam, nelfinavir. and zidovudine. 

Specitic drug interaction studies have not been performed with 
SUSTIVA and NRTIs other than lamivudine and zidovudine. Clinically sig- 
nificant interactions would not be expected since the NRTIs are metabolized 
via a different route than efavirenz and would be unlikely to compete for 
the same metabolic enzymes and elimination pathways 

Carcinogenesis, Mutagenesis and Impairment of Fertility: Long- 
term carcinogenicity studies of efavirenz in rats and mice are in progress 


oa bc mai San. gnat 
ty ye wh el a m In S. 
coli, mammalian mutation assays In Chinese 

chromosomal aberration assays in human peripheral blood raa a 
or Chinese Hamster Ovary calis, and an in vivo mouse bone marrow 
micronucleus assay. 

Efavirenz did not impair mating or fertility of male or female rats, 
and did not sflect sperm of treated male rats. Tha reproductive 
ot born to female rats given efavirenz was not . As a result 
of the rapid clearance of efavirenz In rats, systemic drug exposures 
achieved In thesa studies wore equivalent to or below thoss achieved In 
humans given therapeutic doses of efavirenz. 


Progaancy: | 

Pragazacy " £*- Malformations havs bean observed In $ of 

20 fetusas/infants from efavirerz-treated cynomolgus monkeys (versus 
0 of 20 concomitant controls) In a developmental toxicity , The 
(post cote days 


VA ene poeni and untisteral anophthalmia were 


hthalmia was observed In another fetus, 

pacer pao a third fetus. Efavirenz crosses tbe pla- 
centa In cynomolgus monkeys and produces fetal blood concentrations 
to Because teratogenic effects 


have been saan In primates at efavirenz exposures similar to those seen 
in the clinic at the recommended dosa, pregnancy should b avo osd In 
women recelving SUSTIVA. Barrier contrace shoutd used 
In combination with other methods of 
hormonal contraceptives), Women of childbearfi I should 
undergo pregnancy testin to initiation of SUSTIVA (ane (sse WARN- 
WE$: Reproductive Risk fist Poeti). 


ERE 106 Da OVI rods fh placenta in rats and vate and 
produces fetal blood concentrations of efavirenz similar to maternal con- 
centrations. An increase in fetel resorptions was observed In rats at 
efavirenz doses that produced peak plasma concentrations ard AUC 
aues n tomad rat egua ont to, or lower than those achteved In 

humans given 600 mg once dally of SUSTIVA. Efavirenz produced no 

CL ivan to pregnant rabbits at doses that pro- 
Diana chncantrabons simi tn, and AUC values 

S Ret MANNI RUTAS QW BIO m Ones fay SUSTIVA. 

There are no adequate and wed-controfied studies In pregnant waman, 
SUSTIVA shouid be Used duning pregnancy Are AR deed 
justifies ths potemtia! risk to the fetus, such as in pregnant women without 
ner iid nb 

Anttretroviral Pragnasoy Registry: To monitor fetal outecmes of 

nant women exposed to SUSTIVA, an Antiretroviral Pregnancy 
Pay br at 


always be 
yos n 2 eher 


Physicians are encouraged to register 


Nersing . 
recommend thal HiV-taferted mothers act breast-feed their farts ts 
avold risking postnatal transmission of HIV. Although It Is not known 
N esha human mik, efevirenz Is secreted Into the milk 


exporloncad pU patients to ira ape satety, 
Kinetics, and antiviral of SUSTIVA in combination with netfinevir 
re HD) ana N ei podate pateris bow fang 210). 
USTIVA has not been studied In pediatric patients below rl dpe ded 
or who weigh iess than 1 of adverse 
wes 


The starting dose of SUSTIVA was 600 mg once di adjusted to 
body sizs, based on wolght, targeting AUC levels in the range of 190- 


re ra The pharmacokinetics of efavirenz in pediatric were 


steady-state 
Cran WSS 5.0 2 4.1 pM, and AUC was 218 + 104 
v Use: Clinical studies of SUSTIVA did not inctude s 


ADVERSE REACTIONS 


the following nervous system symptoms: 
dizziness, Insomnia, k impaired E somnolence, abnormal 
dreaming, euphoria, confusion, agitation, amnesia, heilunar. upor, 
abnormal thinking, and de 


personalization. The of spachke can- 
tral and peripheral nervous system symptoms are provided in Tab: 4. 
















Percent of Patients with One or More Solectad 
Norvous System Symptoms’? 
SUSTIVA 608 mg 
Dally Control Groups 
dr ES 





! Includes events reported regardless of causallty. 
* Data from Study 006 and thres Phase 2/3 studies. 
3 "Mild" = Symptoms which do not interfers with patient's 


dally activities. 
* "Moderate" « Symptoms which may interfere with dally activities. | 





+ "Severe" « Events which interrupt patient's usual dally activities. 


Psychiatrie Symptoms: Serious 
bean reported In treated 


Hesperia ail 


ston (1.6%, 0.6%), Suida sation (0.8%, 0. 





adverse experiances have 
SUSTIVA. In controlted trials the 


xy nt norat suicide 





'| Studies 806 and ACTE 364 
= 






ae 0%), banator (0. 4%, 0.3%), paranoid reac- 

Psi DAN 0.3%) an manie ee 1%, 0%) (sea WARNINGS: 

stric Symptoms). Additional psychiatrie Symptoms obsorvad at t 

Troquancy ot 22% a with À (afavirerz) or con- 

Ta regimen, opache; controlled cfnical tris were (15.8%, 
ak &rodety (11.1%, 7.8%), and nervousness (8.3%, 2.0%). 

Rasi: Rashes are milid-to-moderate maculopapular skin 

SE oni cler tain with 


USTIVA. In most patients, rasti resolves with continuing SUSTIVA 
fore) witun ane aon SUSTIVA can be ratito in pallens ‘tar 
Tirpi therapy eae 0f faci. LM M ade antihistamines and/or 

orta may be considared when A is restarted. SUSTIVA 
should be d nued in patents developing severe rash associated 
tegis al ion, mucosal Involvement or fever. Tha fre- 
quency of by dS end discontinuation atos g S 0 
rash ara provided in Table 3. 





Percent of Patients with Trsatment-Ersergeat Rash 







































SU: 
600 mg — SUSTIVA Comtrol 
Once Dally Pediatric fone 
OMNE Desciiytion n) fcm Adal j 
rca N-57) (N-535 
Patients with: Rash Grade? * % % 
- 26.3 45.6 17.5 
Grade 
Grade 1 Rash _ Erythema, pruritus — 10.7 8.8 9.8 
Grade 2 Rash Diffuse 14.7 31.6 TA 
maculopapular rash, 
desquamation 
Grade 3 Rash — Vesiculation, moist — 0.8 18 0.3 
desquamation, 
ulceration 
Grade 4 Rash ema multiformes, 0.1 3.5 0.0 
ns-Johnson 
Syndrome, 
foxic 
einen necrosis 
requiring surgery, 
exfoliative da 
Treatment - 17 8.8 03 
discontinuation 
as a result of rash 
1 Includes events reported regardless of ae 
id Dra from Study O06 and fuge Pave 2/3 etudes. 
? NGI Grading System. 
As seen in Table 3, rash ts more common in 
more offen of higher more severe 
with A In dlecortinued prn 


SE itin epis mild-to-moderate rash ka rech while UM receiving er therapy with 


VA ma l ot tes patients discontin 
have been described, although a causal 

valstorohis we ty avirenz has not been established. Asym 

Incra In Srur ariano avala eine highar 
with efavirenz B00 mg than In control patients 

(s08 REACTIONS JS: CAUDAE Abnormalities). 

Drug-retated clinical of moderate or severe Inten- 
sity observed In 22% atte patients in two controtled clinical trials are 
presented In Table 4. 


Table 4 
Parcant of Patients with Treatment-Emargent' Adverse Eveets 
ef Moderate or Severa Inisashty Reporte 











Siuty 008 
LAM, NMETI tad Proteza and Protexto 


|atvorsaCeuris nti Maia Pact rhib itar Have Pans 








reno 
Mow 


--B 

2N 
Sew 
iin 








! Includes adverse events at isast 
or of unknown relationship for 
events regardless of relationship to study drug for 

2 SUSTIVA provided as 600 mg Once Daily. 


— = Not Specified. 


relied to study drug 
006. Includes al araa, 
Study ACTG 








In Study 006, wes reported in 2.3% of patients treated with 
, 0.7% of patients treated with SUSTIVALZDV+LAM 


aged 3 to 16 who recetved SUSTIVA capsules, neifinavir, and ons 
or more NATIS were: rash (46%), Berlioz stools (39%), faver 
(21%), cough (16%), ng (1656), ache/pain/dis- 
comtort (14%), nausea/vomiting (12%), ue phe. RE The 
pel ot nervous system pra was 10% (1057): Ora patart ope 
enced Grade 3 rash, two pettents had Grade 4 rash, and five patients (9%) 
discontinued because of rash (see also PRECAUTIONS: Skin Razi and 
Podiatric Usa). 

Posi-Markefing Experience: 

Body as a Whels- allergic reactions, asthenia, redistributior/accu- 
mulation of fat (soe PRECAUTIONS: Fat Redistribution). 

Central Peripheral Nervors System- abnormal coordination, 
atada, convulsions, hypoestnesia, paresthesia, neuropathy, tremor 

Endocrine- gynecomastia 

Qsxtroiatesfinal- ret eal aah 

Cardiovessutar- flushing, 

Liver and Biliary Syetan- peri abit Increase, hepatic failure, 

Metabolic amd Medritionel- 'erperchoesterolemis, hypertrigtyceridemis. 

Musculoskeletal- wrthrsgia, myaigia, 

Psychiatric- aggressive reactions, agitation, ael elusions, emotional 
lability, mania, neurosis, paranoia, psychosis, suicide 
Respiratory- dyspnea 
erythema multiformes, na disorders, skin 

Syndrome 


patients seropositive 

regimens, 5% 3eveloped AST elevations and 4% developed 
ALT elevations to these levels. 
times the upper Amit of the normal range 
patients treated with 600 mg of SUSTIVA and in 10% of patients seropos- 
itive for Hepatitis B or C. In patients treated with control regimens, the 
Incidence of GGT slevatiorre to this leval was. S PRA 


wall-charscteroed 
sincs samples wore taken from non-fasfing patients, The clinical signif- 


kance of thess findings is unknown (see PRECAUTIONS: ise 


Vielen ere ptomatic elevations In sarum amylase greater 
than 1.5 times the upper mit of normei were seen in 10% of patients treated 
with SUSTIVA and In 6% of patients treated with ; 


have only bean observed with the CEDIA DAU Multi-Level THC assay, 
which is usad for screening, and have not been observed with other 
cannabinoid assays tested Including tests used for confirmation of pos- 
tive results. 

OVERDOSAGE 

Some patients accidentally taking 600 dud twice dally have reported 
increased nervous system symptoms. One patient experienced invotun- 


muscis h 
Treatment of averdose with SUSTIVA should consist of general sup- 
pie map inckicing m signs and observation of 


HOW SUPPLIED 
Capsules: SUSTIVA® (efavirenz) capsules are available as follows: 
Cagseios 200 mg uro color, reverse printed with "SUSTIVA" 
ọn the body and imp 
' es of NDE 0056-0474-92 
Capsules 180 mg are white, reverse printed with "SUSTIVA" on 
the bey an ged ^) mg ca. 


ca ps en, nos ST 
I wo ^ d 
on the gold color cap and reverse printed "50 mg" on the white 
Fotos of 90 bri vid 


i^: 
Tablets: SUSTIVA® (efavirenz) tablets are available as follows: 
Tablets 800 mg are yelow, -sheped, film-costed tablets, 
with "SUSTIVA" printed on both sides. 
Battles of 30 MDC 0056-0510-30 
Unit-Dose blister package of 100 NDC 0066-0510-75 
A Capsules end SUSTIVA tablets should be 26°C 
stored at 


permided to 15*-30*C (59°-86°F) [sse USP Controlled 
Bicis 


T4-B0014-2-02 


SUSTIVA® is a registered tradamark of Bristol-Myers Squibb Pharma Company. 
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Annals of Internal Medicine | SUMMARIES FOR PATIENTS 


Summaries for Patients are a service 

provided by Annaks to help patients 
better understand the complicated 

and often mystifying language of 


modern medicine. 


The full report is titled “Use of 
the Electrocardiograph-Based 
Thrombolytic Predictive 
Instrument To Assist 
Thrombolytic and Reperfusion 
Therapy for Acute Myocardial 
Infarction. A Multicenter, 
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A Decision Aid for Recognizing and Treating Heart Attacks 
Quickly 


What is the problem and what is known about it so far? 

Heart attacks occur when blood flow through the arteries to the heart (coronary arteries) is 
blocked long enough to damage a portion of heart muscle. Heart attacks usually cause 
symptoms such as severe chest pain, nausea, shortness of breath, or a feeling of impending 
doom. Most people with heart attacks also have abnormal heart tracings 
(electrocardiograms [ECGs]) that suggest poor blood flow to the heart. 

Recognizing heart attacks quickly is important. If given within a few hours of a heart 
attack, special “clot-buster” drugs (thrombolytics) and procedures with balloon catheters 
(angioplasty) can open up coronary arteries, reduce heart muscle damage, and save lives. 
Special decision aids may help doctors diagnose and treat heart attacks quickly. Some of 
the aids use formulas to estimate the chances of particular treatment outcomes based on 
each patient’s age, sex, history, blood pressure, and ECG. Although they seem like a good 
idea, we do not know whether routine use of these aids changes the care that patients 
actually receive. 


Why did the researchers do this particular study? 

To see whether a decision aid (the Thrombolytic Predictive Instrument) that helps doctors 
predict outcomes of thrombolytic therapy actually increases the use of clot-buster drugs, 
angioplasty, or both. 


Who was studied? 


1197 adults from 28 urban, suburban, and rural emergency rooms who had ECGs that 
suggested an acute heart attack. 


How was the study done? 

Patients were randomly assigned to receive either usual care or care guided by the decision 
aid. Doctors obtained ECGs for all patients. For those assigned to the decision aid, 
researchers entered the following information into a computerized ECG machine: age, sex, 
history of high blood pressure and diabetes, and when heart attack symptoms began. The 
computer printout of the ECG for these patients showed doctors the chances of death, 
stroke, and bleeding with and without thrombolytic therapy. The researchers then 
followed patients in both groups to see which ones got thrombolytic therapy, angioplasty, 


or both. 


What did the researchers find? 

About 60% of the patients in both groups got thrombolytic therapy. An additional 7% to 
8% in both groups had angioplasty. The decision aid compared with usual care increased 
use of thrombolytic therapy in certain subgroups of patients, including women, those 
whose heart attack was on the bottom (inferior) part of the heart, and those who were seen 
in hospitals that did not have expert heart doctors available on site. 


What were the limitations of the study? 

The decision aid predicted outcomes of only one type of treatment (thrombolytic therapy). 
Many doctors use other treatments for acute heart attacks. The study was not large enough 
to test whether using the decision aid reduced deaths from heart attacks. 


What are the implications of the study? 
Providing patient-specific predictions of thrombolytic outcomes to doctors increases use of 
thrombolytic therapy only in certain types of patients. 


Summaries for Patients are presented for informational purposes only. These summaries are not a substitute for advice from your own medical 
provider. If you have questions abour this material, or need medical advice about your own health or situation, please contact your physician. 
The summaries may be reproduced for not-for-profit educational purposes only. Any other uses must be approved by the American College of 


Physicians-American Sociery of internal Medicine. 
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New Indication 


Now indicated for the treatment of pathological hypersecretory conditions 
associated with Zollinger-Ellison syndrome or other neoplastic conditions. 
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nz17/21 PROTONIX I.V. 80 mg q12h (Four patients required 240 mg/day) 


BROTONIXG ny 


(Pantoprazole Sodium) For Injection 


The first and only I.V. PPI 


In clinical trials, the most frequently reported adverse events with PROTONIX I.V. were injection site reactions 
(including thrombophlebitis and abscess), headache, diarrhea, nausea, and dyspepsia. PROTONIX I.V. is 
contraindicated in patients with known hypersensitivity to any component of the formulation. Anaphylaxis has 

been reported. Treatment with PROTONIX I.V. should be discontinued as soon as the patient is able to be treated 

with PROTONIX Delayed-Release Tablets. Please see brief summary of Prescribing Information on adjacent page. 



















See package insert for full prescribing niort 
INDICATIONS AND USAGE 

Treatment of Gastroesophageal Reflux Disease Associated With a History ot Erosive Esophagitis 
hort term treatment (? t days] of patients having gastroesophages!retuk Drs 


in patients who are unable to continue taking PROTONIX (pantoprazole sodium) Dl Release Tablets, S 
as an initial treatment of patients having GERD with a history of erosive esop e 


Pathological Hypersecretion Associated With Zoflinger-Ellison Syndrome 

Treatment of pathological hypersecretory conditions assomated with Zollinger Ellison syndrome or other neoplastic conditoris 
CONTRAINDICATIONS 

Patients with known hypersensitivity to any component of the formulation 





as an alternative to oral therapy 
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Treatment of Gastroesophageal Reflux Disease Associated With a History si Erosive Esophagitis 
Teratogenic Effects Gin dose. as an alternative to continued oral therapy. 
Pregnancy Category 8 5 
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Use in Elderly 
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ADVERSE REACTIONS 
Safety Experience With Intravenous Pantoprazole 
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MERIDIA: THE FIRST REUPTAKE INHIBITOR 
DEVELOPED FOR THE TREATMENT OF OBESITY 


m MERIDIA reduces food intake by reuptake 
inhibition of primarily norepinephrine and 
serotonin—with no release of monoamines' 


m MERIDIA works on select receptor sites to | 
help reduce hunger? 


m 8.5 million patients worldwide have taken 
sibutramine? 





Presynaptic Neuron Postsynaptic Neuron | BI FDA approved since 1997* 


INDICATIONS AND SAFETY INFORMATION’ 


MERIDIA is indicated for the management of obesity, including weight loss and maintenance of weight loss, and should 
be used in conjunction with a reduced-calorie diet; it is recommended for obese patients with an initial BMI of 230 kg/m? 
or 227 kg/m’ in the presence of other risk factors (e.g., hypertension, diabetes, dyslipidemia). 

MERIDIA is contraindicated in patients receiving monoamine oxidase inhibitors (MAOIs), patients with anorexia 
nervosa, those with hypersensitivity to sibutramine or its ingredients, and those taking other centrally acting 
appetite-suppressant drugs. 

MERIDIA substantially increases blood pressure in some patients. Regular monitoring of blood pressure is required when 
prescribing MERIDIA. 

| MERIDIA should not be used in patients with a history of coronary artery disease, arrhythmias, congestive heart failure, 
[ or stroke. MERIDIA should not be used in patients with uncontrolled or poorly controlled hypertension, severe hepatic 
dysfunction, or severe renal impairment. MERIDIA should be used with caution in patients with narrow-angle glaucoma 
or a history of seizures. 

MERIDIA inhibits serotonin reuptake; in general, it should not be administered with other serotonergic agents. 
However, if such a combination is clinically indicated, appropriate observation of the patient is warranted. 

Most common adverse events include headache (30%), dry mouth (17%), 

anorexia (13%), constipation (12%), and insomnia (11%). 
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References: 1. Heal DJ, Aspley S, Prow MR, et al. Sibutramine: a novel anti-obesity drug. A review of the pharmacological evidence 
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BRIEF SUMMARY 
CONSULT PACKAGE INSERT FOR FULL PRESCRIBING 
INFORMATION € 

M 


MERIDIA? 


(sibutramine hydrochloride monohydrate) 
Capsules 

CONTRAINDICATIONS: MERIDIA is contraindicated in 
patients receiving monoamine oxidase inhibitors (MAOIs) 
(see “WARNINGS’). 

MERIDIA is contraindicated in patients with hypersensitivity 
to sibutramine or any of the inactive ingredients of MERIDIA. 

MERIDIA is contraindicated in patients who have 
anorexia nervosa. 

MERIDIA is contraindicated in patients taking other centrally 

acting appetite suppressant drugs. 
WARNINGS: Blood Pressure and Pulse: MERIDIA SUB- 
STANTIALLY INCREASES BLOOD PRESSURE IN SOME 
PATIENTS. REGULAR MONITORING OF BLOOD PRESSURE 
IS REQUIRED WHEN PRESCRIBING MERIDIA. 

In placebo-controlled obesity studies, MERIDIA 5 to 20 mg 
once daily was associated with mean increases in systolic and 
diastolic blood pressure of approximately 1 to 3 mm Hg relative 
to placebo, and with mean increases in pulse rate relative to 
placebo of approximately 4 to 5 beats per minute. Larger 
increases were seen in some patients, particularly when therapy 
with MERIDIA was initiated at the higher doses (see table below). 
In pre-marketing placebo-controlled obesity studies, 0.4% of 
patients treated with MERIDIA were discontinued for hyperten- 
sion (SBP >160 mm Hg or DBP 295 mm Hg). compared with 
0.4% in the placebo group, and 0.4% of patients treated with 
MERIDIA were discontinued for tachycardia (pulse rate 
2100 bpm), compared with 0.1% in the placebo group. Blood 
Pressure and pulse should be measured prior to starting therapy 
with MERIDIA and should be monitored at regular intervals 
thereafter. For patients who experience a sustained increase in 
blood pressure or pulse rate while receiving MERIDIA, either 
dose reduction or discontinuation should be considered. 
MERIDIA should be given with caution to those patients with a 
history of hypertension, and should not be given to patients with 
uncontrolled or poorly controlled hypertension. 


Percent Outliers in Studies 1 and 2 


% Outliers 
Dose (mg) SBP DBP Pulse 
Placebo 9 7 12 
5 6 20 16 
10 12 15 28 
15 13 17 24 
20 14 22 37 


* Outlier defined as increase from baseline of 215 mm Hg for 
three consecutive visits (SBP), 210 mm Hg for three consecutive 
visits (DBP), or pulse >10 bpm for three consecutive visits. 
Potential Interaction With Monoamine Oxidase Inhibitors: 
MERIDIA is a norepinephrine, serotonin and dopamine reup- 
take inhibitor and should not be used concomitantly with 
MAOls (see “PRECAUTIONS”, Drug Interactions subsection). 
There should be at least a 2-week interval after stopping MAOIs 
before commencing treatment with MERIDIA. Similarly, there 
should be at least a 2-week interval after stopping MERIDIA 
before starting treatment with MAOIs. 

Concomitant Cardiovascular Disease: Treatment with 
MERIDIA has been associated with increases in heart rate 
and/or blood pressure. Therefore, MERIDIA should not be 
used in patients with a history of coronary artery disease, 
congestive heart failure, arrhythmias, or stroke. 
Glaucoma: Because MERIDIA can cause mydriasis, it should 
be used with caution in patients with narrow angle glaucoma. 
Miscellaneous: Organic causes of obesity (e.g., untreated 
hypothyroidism) should be excluded before prescribing 
MERIDIA, 

PRECAUTIONS: Pulmonary Hypertension: Certain centrally- 
acting weight loss agents that cause release of serotonin from 
nerve terminals have been associated with pulmonary hyper- 
tension (PPH), a rare but lethal disease, In pre-marketing clini- 
cal studies, no cases of PPH have been reported with MERIDIA“ 
(sibutramine hydrochloride monohydrate) Capsules. Because of 
the low incidence of this disease in the underlying population, 
however, it is not known whether or not MERIDIA may cause 
this disease. 

Seizures: During premarketing testing, seizures were reported 
in <0,1% of MERIDIA treated patients, MERIDIA should be 
used cautiously in patients with a history of seizures. It should 
be discontinued in any patient who develops seizures. 
Gallstones: Weight loss can precipitate or exacerbate gallstone 
formation, 

Renal/Hepatic Dysfunction: Patients with severe renal 
impairment or severe hepatic dysfunction have not been 
systematically studied; MERIDIA should therefore not be 
used in such patients. 

Interference With Cognitive and Motor Performance: 
Although sibutramine did not affect psychomotor or cognitive 
performance in healthy volunteers, any CNS active drug has 
the potential to impair judgment, thinking or motor skills. 
Information For Patients: Physicians should instruct their 
patients to read the patient package insert before starting ther- 
apy with MERIDIA and to reread it each time the prescription 
is renewed. 

Physicians should also discuss with their patients any part of 
the package insert that is relevant to them. In particular, the 
importance of keeping appointments for follow-up visits should 
be emphasized. 

Patients should be advised to notify their physician if 
they develop a rash, hives, or other allergic reactions. 
Patients should be advised to inform their physicians if they are 
taking, or plan to take, any prescription or over-the-counter 
drugs, especially weight-reducing agents, decongestants, anti- 
depressants, cough suppressants, lithium, dihydroergotamine, 
sumatriptan (Imitrex*), or tryptophan, since there is a potential 
for interactions. 

Patients should be reminded of the importance of having 
their blood pressure and pulse monitored at regular intervals. 
Drug Interactions: CNS Active Drugs: The use of MERIDIA 


in combination with other CNS-active drugs, particularly 
serotonergic agents, has not been systematically evaluated. 
Consequently, caution is advised if the concomitant admin- 
istration of MERIDIA with other centrally-acting drugs is 
indicated (see "CONTRAINDICATIONS" and “WARNINGS ”). 

In patients receiving monoamine oxidase inhibitors (MAOIs) 
(e.g., phenelzine, selegiline) in combination with serotonergic 
agents (e.9., fluoxetine, fluvoxamine, paroxetine, sertraline, ven- 
lafaxine), there have been reports of serious, sometimes fatal, 
reactions ("serotonin syndrome;” see below). Because MERIDIA 
inhibits serotonin reuptake, MERIDIA should not be used con- 
comitantly with a MAOI (see “CONTRAINDICATIONS’). At least 
2 weeks should elapse between discontinuation of a MAOI and 
initiation of treatment with MERIDIA. Similarly, at least 2 weeks 
should elapse between discontinuation of MERIDIA and initiation 
of treatment with a MAOI. 

The rare, but serious, constellation of symptoms termed 
“serotonin syndrome" has also been reported with the con- 
comitant use of selective serotonin reuptake inhibitors and 
agents for migraine therapy, such as Imitrex” (sumatriptan suc- 
cinate) and dihydroergotamine, certain opioids. such as dex- 
tromethorphan, meperidine, pentazocine and fentanyl, lithium, 
or tryptophan. Serotonin syndrome has also been reported with 
the concomitant use of two serotonin reuptake inhibitors. The 
syndrome requires immediate medical attention and may 
include one or more of the following symptoms: excitement, 
hypomania, restlessness, loss of consciousness. confusion, 
disorientation, anxiety, agitation, motor weakness. myoclonus, 
tremor, hemiballismus, hyperreflexia, ataxia, dysarthria, incoor- 
dination, hyperthermia, shivering, pupillary dilation. diaphoresis, 
emesis, and tachycardia. 

Because MERIDIA inhibits serotonin reuptake, in general, it 
should not be administered with other serotonergic agents such 
as those listed above. However, if such a combination is clinically 
indicated, appropriate observation of the patient is warranted. 
Drugs That May Raise Blood Pressure and/or Heart Rate: 
Concomitant use of MERIDIA and other agents that may 
raise blood pressure or heart rate have not been evaluated. 
These include certain decongestants, cough, cold, and 
allergy medications that contain agents such as ephedrine, 
or pseudoephedrine. Caution should be used when pre- 
scribing MERIDIA to patients who use these medications. 
Drugs That Inhibit Cytochrome P450(3A4) Metabolism: In 
vitro studies indicated that the cytochrome P450(3A,)- 
mediated metabolism of sibutramine was inhibited by keto- 
conazole and to a lesser extent by erythromycin. Clinical 
interaction trials were conducted on these substrates. The 
Potential for such interactions is described below 
Ketoconazole: Concomitant administration of 200 mg 
doses of ketoconazole twice daily and 20 mg sibutramine 
once daily for 7 days in 12 uncomplicated obese subjects 
resulted in moderate increases in AUC and Crna, 0F58% and 
36% for M; and of 20% and 19% for M;, respectively. 
Erythromycin: The steady-state pharmacokinetics of sibutramine 
and metabolites M, and M; were evaluated in 12 uncomplicated 
obese subjects following concomitant administration of 500 mg 
of erythromycin three times daily and 20 mg of sibutramine once 
daily for 7 days. Concomitant erythromycin resulted in small 
increases in the AUC (less than 14%) for M. and M;. A small 
reduction in Cra for M; (11%) and a slight increase in Cra: for 
M; (10%) were observed. 

Cimetidine: Concomitant administration of cimetidine 
400 mg twice daily and sibutramine 15 mg once daily for 
1 days in 12 volunteers resulted in small increases in com- 
bined (M, and M;) plasma Cyn; (3.4%) and AUC (7.3%); 
these differences are unlikely to be of clinical significance. 
Alcohol: \n a double-blind, placebo-controlled, crossover study 
in 19 volunteers, administration of a single dose of ethanol 
(0.5 mL/kg) together with 20 mg of sibutramine resulted in no 
psychomotor interactions of clinical significance between alcohol 
and sibutramine. However, the concomitant use of MERIDIA and 
excess alcohol is not recommended. 

Oral Contraceptives: The suppression of ovulation by oral 
contraceptives was not inhibited by MERIDIA. In a crossover 
study, 12 healthy female volunteers on oral steroid contracep- 
tives received placebo in one period and 15 mg sibutramine in 
another period over the course of 8 weeks. No clinically sig- 
nificant systemic interaction was observed. therefore, no 
requirement for alternative contraceptive precautions are 
needed when patients taking oral contraceptives are concur- 
rently prescribed sibutramine. 

Drugs Highly Bound to Plasma Proteins: Although sibu- 
tramine and its active metabolites M: and M; are extensively 
bound to plasma proteins (294%), the low therapeutic con- 
centrations and basic characteristics of these compounds 
make them unlikely to result in clinically significant protein 
binding interactions with other highly protein bound drugs 
such as warfarin and phenytoin. /n vitro protein binding 
interaction studies have not been conducted 
Carcinogenesis, Mutagenesis, Impairment of Fertility: 
Carcinogenicity: Sibutramine was administered in the-diet to 
mice (1.25, 5 or 20 mg/kg/day) and rats (1, 3, or 9 mg/kg/day) 
for two years generating combined maximum plasma AUC's of 
the two major active metabolites equivalent to 0.375 and 
15.75 times, respectively, those following a daily human dose of 
15 mg. There was no evidence of carcinogenicity in mice or in 
female rats. In male rats there was a higher incidence of benign 
tumors of the testicular interstitial cells; such tumors are com- 


monly seen in rats and are hormonally mediated. The relevance Acne 


of these tumors to humans is not known. 

Mutagenicity: Sibutramine was not mutagenic in the Ames test, 
in vitro Chinese hamster V79 cell mutation assay, in vitro clasto- 
genicity assay in human lymphocytes or micronucleus assay in 
mice. Its two major active metabolites were found to haveequiv- 
ocal bacterial mutagenic activity in the Ames test. However, both 
Metabolites gave consistently negative results in the in vitro Chi- 
nese hamster V79 cell mutation assay, in vitro clastogenicity 
assay in human lymphocytes, in vitro DNA-repair assay in'HeLa 
cells, micronucleus assay in mice and in vivo unscheduled 
DNA-synthesis assay in rat hepatocytes. 

Impairment of Fertility: \n rats, there were no effects on 
fertility at doses generating combined plasma AUC'S of the 
two major active metabolites up to 32.25 times those fol- 


lowing a human dose of 15 mg. At 13 times the human 
combined AUC, there was maternal toxicity, and the dams" 
nest-building behavior was impaired, leading to a higher 
incidence of perinatal mortality; there was no effect at 
approximately 4 times the human combined AUC. 
Pregnancy: Teratogenic Effects - Pregnancy Category C: 
Radiolabeled studies in animals indicated that tissue distribu- 
tion was unaffected by pregnancy, with relatively low transfer to 
the fetus. In rats, there was no evidence of teratogenicity at 
doses of 1, 3. or 10 mg/kg/day generating combined plasma 
AUC's of the two major active metabolites up to approximately 
32.25 times those following human dose of 15 mg. In rabbits 
dosed at 3, 15, or 75 mg/kg/day, plasma AUC's greater than 
approximately 5 times those following the human dose of 15 
mg caused maternal toxicity. At markedly toxic doses, Dutch 
Belted rabbits had a slightly higher than control incidence of 
pups with a broad short snout, short rounded pinnae, short tail 
and, in some, shorter thickened long bones in the limbs; at 
comparably high doses in New Zealand White rabbits, one 
study showed a slightly higher than control incidence of pups 
with cardiovascular anomalies while a second study showed a 
lower incidence than in the control group. 

No adequate and well controlled studies with MERIDIA 
have been conducted in pregnant women. The use of MERIDIA 
during pregnancy is not recommended. Women of childbear- 
ing potential should employ adequate contraception while tak- 
ing MERIDIA. Patients should be advised to notify their 
physician if they become pregnant or intend to become preg- 
nant during therapy. 

Nursing Mothers: It is not known whether sibutramine or its 
Metabolites are excreted in human milk. MERIDIA is not recom- 
mended for use in nursing mothers. Patients should be advised 
to notify their physician if they are breast-feeding, 

Pediatric Use: The safety and effectiveness of MERIDIA in pedi- 
atric patients under 16 years of age have not been established. 
Geriatric Use: Clinical studies of MERIDIA did not include 
sufficient numbers of patients aged 65 and over to determine 
whether they respond differently from younger patients. In 
general, dose selection for an elderly patient should be cau- 
tious, reflecting the greater frequency of decreased hepatic, 
renal, or cardiac function, and of concomitant disease or 
other drug therapy. 

ADVERSE REACTIONS: In placebo-controlled studies, 9% of 
patients treated with MERIDIA (n = 2068) and 7% of patients 
treated with placebo (n = 884) withdrew for adverse events. 

In placebo-controlled studies, the most common events 
were dry mouth, anorexia, insomnia, constipation and 
headache. Adverse events in these studies occurring in 
21% of MERIDIA treated patients and more frequently than 
in the placebo group are shown in the following table. 

Obese Patients in 
Placebo-Controlled Studies 


MERIDIA® Placebo 

BODY SYSTEM (n = 2068) (n = 884) 
Adverse Event *& Incidence. *% Incidence 
BODY AS A WHOLE 
Headache 30.3 18.6 
Back pain 82 55 
Flu syndrome 82 58 
Injury accident 59 41 
Asthenia 59 53 
Abdominal pain 45 36 
Chest pain 18 12 
Neck pain 16 11 
Allergic reaction 15 08 
CARDIOVASCULAR SYSTEM 
Tachycardia 26 06 
Vasodilation 24 09 
Migraine 24 20 
Hypertension/increased 

blood pressure 2] 0.9 
Palpitation 0 08 
DIGESTIVE SYSTEM 
Anorexia 13.0 35 
Constipation n5 60 
Increased appetite 87 27 
Nausea 59 28 
Dyspepsia 50 26 
Gastritis 17 12 
Vomiting 15 14 
Rectal disorder 12 05 
METABOLIC & NUTRITIONAL 
Thirst 17 09 
Generalized edema 12 08 
MUSCULOSKELETAL SYSTEM 
Arthralgia 5.0 
Myalgia 11 
Tenosynovitis 05 
Joint disorder 1 06 
NERVOUS SYSTEM 
Dry mouth 72 42 
Insomnia 10.7 45 
Dizziness 70 34 
Nervousness 52 29 
Anxiety 45 34 
Depression 43 25 
Paresthesia 20 05 
Somnolence 17 0.9 
CNS stimulation 15 05 
Emotional lability 13 06 
RESPIRATORY SYSTEM 
Rhinitis 10.2 71 
Pharyngitis 10.0 84 
Sinusitis 50 26 
Cough increase 38 33 
Laryngitis 13 08 
SKIN & APPENDAGES 
Rash 38 25 
Sweating 25 09 
Herpes simplex 13 10 

Cni 10 08 
SPECIAL SENSES 
Taste perversion 22 0.8 
Ear disorder 17 09 
Ear pain 11 07 
UROGENITAL SYSTEM 
Dysmenorrhea 35 14 
Urinary tract infection 23 20 
Vaginal monilia 12 05 
Metrorrhagia 10 08 


The following additional adverse events were reported in 
>1% of all patients who received MERIDIA in controlled 
and uncontrolled pre-marketing studies. 

Body as a Whole: fever. 

Digestive System: diarrhea, flatulence, gastroenteritis, tooth 
disorder. 

Metabolic and Nutritional: peripheral edema. 


Musculoskeletal System: arthritis. 
Nervous System: agitation, leg cramps, hypertonia, thinking 
abnormal. 
Respiratory System: bronchitis, dyspnea. 
Skin and Appendages: pruritus 
Special Senses: amblyopia. 
Urogenital System: menstrual disorder. 
Postmarketing Reports: Voluntary reports of adverse events 
temporally associated with the use of MERIDIA are listed 
below. It is important to emphasize that although these events 
occurred during treatment with MERIDIA, they may have no 
causal relationship with the drug. Obesity itself, concurrent 
disease states/risk factors, or weight reduction may be associ- 
ated with an increased risk for some of these events. 
abnormal creams, abnormal ejaculation, abnormal gait, 
abnormal vision, alopecia, amnesia, anaphylactic shock, ana- 
phylactoid reaction, anemia, anger, angina pectoris, arthrosis, 
atrial fibrillation, blurred vision, bursitis, cerebrovascular acci- 
dent, chest pressure, chest tightness, cholecystitis, cholelithia- 
sis, concentration impaired, contusion, congestive heart failure, 
depression aggravated, dermatitis, dry eye, duodenal ulcer, epis- 
taxis, eructation, eye pain, facial edema, gastrointestinal hemor- 
rhage, Gilles de ia Tourette's syndrome, goiter, heart arrest, heart 
rate decreased, hematuria, hyperglycemia, hyperthyroidism, 
hypesthesia, hypoglycemia, hypothyroidism, impotence, 
increased intraocular pressure, increased salivation, increased 
urinary frequency, intestinal obstruction, leukopenia, libido 
decreased, libido increased, limb pain, lymphadenopathy, manic 
reaction, micturition difficulty, mood changes, mouth ulcer, 
myocardial infarction, nasal congestion, nightmares, otitis 
externa, otitis madia, petechiae, photosensitivity (eyes), photo- 
sensitivity (skin), respiratory disorder, serotonin syndrome, 
short term memory loss, speech disorder, stomach ulcer, sud- 
den unexplained death, supraventricular tachycardia, syncope, 
thrombocytopenia, tinnitus, tongue edema, torsade de pointes, 
transient ischemic attack, tremor, twitch, urticaria, vascular 
headache, ventncular tachycardia, ventricular extrasystoles, 
ventricular fibrillation, vertigo, yawn, 
Other Notable Adverse Events: Seizures: Convulsions were 
reported as an adverse event in three of 2068 (0.1%) MERIDIA 
treated patients and in none of 884 placebo-treated patients in 
placebo-controlled premarketing obesity studies. Two of the 
three patients with seizures had potentially predisposing factors 
(one had a prior history of epilepsy; one had a subsequent diag- 
nosis of brain tumor). The incidence in all subjects who received 
MERIDIA (three of 4,588 subjects) was less than 0.1%. 
Ecchymosis/Bleeding Disorders: Ecchymosis (bruising) 
was observed in 0.7% of MERIDIA treated patients and in 
0.2% of placebo-treated patients in pre-marketing placebo- 
controlled obesity studies. One patient had prolonged 
bleeding of a small amount which occurred during minor 
facial surgery. MERIDIA may have an effect on platelet 
function due to its effect on serotonin uptake 
Interstitial Nephritis: Acute interstitial nephritis (confirmed by 
biopsy) was reported in one obese patient receiving MERIDIA 
during pre-marketing studies, After discontinuation of the med- 
ication, dialysis and oral corticosteroids were administered; 
renal function normalized. The patient made a full recovery. 
Altered Laboratory Findings: Abnormal liver function tests, 
including increases in AST, ALT, GGT, LDH, alkaline phosphatase 
and bilirubin, were reported as adverse events in 1.6% of 
MER|DIA-treated obese patients in placebo-controlled trials 
compared with 0.8% of placebo patients. In these studies, 
potentially clinically significant values (total bilirubin 22 mg/dL; 
ALT, AST. GGT, LDH, or alkaline phosphatase >3x upper limit of 
Normal) occurred in 0% (alkaline phosphatase) to 0.6% (ALT) of 
the MERIDIA treated patients and in none of the placebo-treated 
patients. Abnormal values tended to be sporadic, often dimin- 
ished with continued treatment, and did not show a clear dose- 
response relationship. 
DRUG ABUSE AND DEPENDENCE: Controlled Substance: 
MERIDIA is controlled in Schedule IV of the Controlled 
Substances Act (CSA). 
Abuse and Physical and Psychological Dependence: Physi- 
cians should carefully evaluate patients for history of drug 
abuse and follow such patients closely, observing them for 
signs of misuse or abuse (e.g., drug development of toler- 
ance, incrementation of doses, drug seeking behavior). 
OVERDOSAGE: Human Experience: Three cases of overdose 
have been reported with MERIDIA. The first was in a 2-year-old 
child of one patient who ingested up to eight 10 mg capsules. 
No complications were observed during the overnight hospital- 
ization, and the child was discharged the following day with no 
sequela. The second report was in a 30-year-old male in a 
depression study who ingested approximately 100 mg of sibu- 
tramine in an attempt to commit suicide. The patient suffered no 
adverse effects or ECG abnormalities post-ingestion. The third 
report was in the 45-year-old husband of a patient in an obese 
dyslipidemic study. He ingested 400 mg of his wife's drug sup- 
ply and was hospitalized for observation; a heart rate of 
120 bpm was noted. He was discharged the next day with no 
apparent sequelae. 
Overdose Management: There is no specific antidote to 
MERIDIA. Treatment should consist of general measures 
employed in the management of overdosage: an airway should 
be established; cardiac and vital sign monitoring is recom- 
mended: general symptomatic and supportive measures 
should be instituted. Cautious use of [j-blockers may be indi- 
cated to control elevated blood pressure or tachycardia. The 
benefits of forced diuresis and hemodialysis are unknown, 
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Who Wears JOBST? 


Compression Therapy 





People from all walks 
of life have been 
finding out about the 
benefits of JOBST. 


JOBST Compression Therapy has 
been proven effective for a wide 
range of patient ailments—from 
tired, achy legs to much more 


serious vascular disorders, includin: 
* Chronic venous insufficiency 

* Edema 

* Varicose veins 

* Venous ulcers 


* Deep vein thrombosis 


There's a JOBST 
Compression Therapy 
solution for every body. 





a T . Comfort, Health and Style! 


Da 
l ‘ght 


For a JOBST sales representative, call toll-free 1-800-537-1063. 
For a list of local dealers, visit www.jobst.com or call the toll-free number above. 


The future is now with 


Important clinical considerations 


Cardiac considerations: In clinical trials, an increased 
incidence of heart failure and other cardiovascular events 
was seen with Avandia in combination with insulin, including 
some patients not known to have prior CHF or pre-existing 
cardiac conditions. Avandia is not indicated for use in 
combination with insulin. 


Patients with New York Heart Association (NYHA) Class 3 


and 4 cardiac status were not studied during the clinical trials. 


Avandia is not recommended in these patients. 


Avandia, like other thiazolidinediones, alone or in combination 
with other antidiabetic agents, can cause fluid retention, 
which may exacerbate or lead to heart failure. Patients 
should be observed for signs and symptoms of heart failure: 
Avandia should be discontinued if any deterioration in cardiac 
status occurs. 


Hepatic considerations: Liver enzyme monitoring is 
recommended prior to initiation of Avandia, every 2 months for 
the first 12 months, and periodically thereafter. Avandia should 
not be initiated in patients with clinical evidence of active liver 
disease or ALT >2.5X the upper limit of normal. 


Reports of hepatitis and of hepatic enzyme elevations to three 
or more times the upper limit of normal have been received in 
postmarketing experience. Very rarely, these reports have 
involved hepatic failure with and without fatal outcome, 
although causality has not been established. 





AVANDIA 


Directly targets insulin resistance 


As initial therapy 


In combination with metformin’ or sulfonylureas” 


Experience you can count on 
Over 14 million Rxs with over 2.5 million patients” 


Over 2 years on the market " 


* Based on overall physician population, Scott-Levin SPA, November 2001; NDC, November 2001, plus nonretail 
t Patients who received Avandia 8 mg qd or Avandia 4 mg bid plus 2.5 g/day of metformin for at least 24 months during 2 double-blind, placebo-controlled studies and their 1 open label extension 


+ Patients who received Avandia 2 mg bid plus glyburide for at least 24 months during a double-blind, 26-week study and its open-label extension 


Reference: 
1. Data on file, GlaxoSmithKline 


Please see brief summary of prescribing information on the last page of this advertisement. 


Other considerations: Hypoglycemia—Patients receiving Avandia 
in combination with other hypoglycemic agents may be at risk for 
hypoglycemia and a reduction in the dose of the concomitant 

agent may be necessary. Edema—Avandia should be used with 
caution in patients with edema. Weight gain—Dose-related 

weight gain was seen with Avandia. Anemia— 

In clinical trials, the frequency of anemia 

was greater with the combination of SM ` 
Avandia plus metformin compared 

to metformin alone. Lower pretreatment 


"O 

; lisi " (O) 
hemoglobin/hematocrit levels may have i 

contributed to this higher reporting rate. Víæ Í i | AQ 
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wg Oe Rede. The future of type 2 diabetes therapy is NOWE 





#1 Prescribed TZD... Over 14 million Ris... Over 2.5 milion e : years on the uu 





AVANDIA? rosiglitazone maleate tablets 


Before prescribing, see complete prescribing information. The following is a brief summary: 
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nat studied during the clinical trials. Avandia is not recommended in pati ems with NYHA Class 3 and 4 cordiac status 
in two 2B-week U.S. trials involving 611 patients with type 2 diabetes, Avandia plus mam therapy empared with 
insulin therapy alone. These trials included patients with long: standing diabetes and a high 1 ‘prevalence of pre-exist 
ing médical conditions, including peripheral neuropathy (34%), retinopathy (19%), ischemic heart disease (14%), vas- 
cular disease (9%), and congestive heart failure (2.5%). (n these clinical studies an increased iodenre a cardiac fa 
ure and other cardiovascular adverse events were seen in patients on Avandia and insulin Forbin tion. therapy 
compared to insulin and placebo. Patients who experienced heart failure were on average older. had a longer duration 
of diabetes, and were mostly i the higher 8 mg dariy dose of Avandia. In this population, however n was not possi- 
ble ta determine specific risk factors that could be used to identify all patients at nsk of heart fadure on combination 
therapy. Three of 10 patients who developed cardiac failure on combination therapy during the doubie pind part of 
the studies had no known prior evidence of congestive heart failure, or pre-existing cardiac condition The use of 

Avandia in combination therapy with insulin i is not indicated (see ADVERSE REACTIONS). 
PRECAUTIONS: General: Due to its mechanism of action, Avandia is ve only in the 
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Table 1. Weight Changes (kg) from Baseline During Clinical Trials with Avandia 






















































Control Group Avandia Avandia — | 
L. 4 mg 8 mg 
Monotherapy ^| Duration Median Median Median 
(25, 75% (25, 75 (25; 78^ 
percentile) ercentile) percentile) 
26 weeks E 8,208 198008 38 i58 
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Combination 
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patients treated with Avandia undergo periodic monitoring of fiver enzymes. Liver e! Res should be e 
the initiation of therapy with Avandia in all patients. Therapy: wit with Avandia should not be initiated in peuents with 
increased baseline liver enzyme levels (ALT »2.5X upper limit of normal) in patients with normai baseline hver 
enzymes, following initiation of therapy with Avandia, it is recommended that liver enzymes be montared every 
2 months for the first 12 months, and periodically thereafter, Patients with mildly elevated liver enzymes IAL! levels 
25X upper limit of normal] at baseline or during therapy with Avandia should be evaluated to determine the cause 
of the liver enzyme elevation, Initiation of, or continuation of, therapy with Avandia in patients with muld byer enzyme 
elevations should proceed with caution and include close clinical follow-up, including more hreguent liver enzyme mon. 
itoring, to determine if the liver enzyme elevations resolve or worsen if at any time ALT levels incre 
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human AUC at the maximum recommended human daily dose, respectively! diminished the follicular phase rise 1 
serum estradiol with consequential reduction in the luteinizing hormone surge, lower luteal phase progesterone iev- 
els, and amenorrhea The mechanism for these effects appears to be direct inhibition of avarian steroidogenesis 
Animal Toxicology: Heart weights were increased in meia mg/kg/day), rats 5 mg/kg/day), and dogs (2 mg/ka/dav] 
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DOSAGE AND ADMINISTRATION apy should be individualized Avandia may 
be administered either at a starting dose of 4 mg asa gi ly or divided and administered in the morning 
and evening For patients who respond medequately following 8 to 12 weeks of treatment, as determined by reduc- 
tion in FPG. the dose may be increased to 8 mg daily as indicated below. Reductions in glycemic parameters by dose 
and seamen, are described under CLINICAL STUDIES in the full preseribing information. Avandia may be taken with or 
without food Monotnerany: The usual starting dose of Avandia is 4 mg administered esther as à single dose once 
daily or in divided doses twice daily, In cliical trials, the 4 mg twice daily regimen resulted in the greatest reduction 
in FPG and HbA Tc. Combination Therapy with a Sulfonylurea or Mettormin: When Avandia is added to existing 
therapy. the current dose of sulfonylurea or metformin can be continued ipn initiation of Avandia therapy. Sulfony- 
lurea: When used in combination with sulfonylurea, the recommended dose of Avandia is 4 mg administered as either 
à single dose anne daily or in divided doses twice daily. If patients report hypoglycemia, the dose of the sulfonylurea 
shouid be decreased Metformin: The ms starting dose of Avandia in combination with metformin is 4 mg admin- 
Í aily. t «s unlikely that the dose of metformin will 
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When "A Pressure 
Lowering Is the Goal... 











USE IN PREGNANCY 

When used in pregnancy during the second and third trimesters, drugs 
that act directly on the renin-angiotensin system can cause injury and 
even death to the developing fetus. When pregnancy is detected, BENICAR 
should be discontinued as soon as possible. See WARNINGS, Fetal/Neonatal 
Morbidity and Mortality in the prescribing information. 








the Possibilities... 


see what the new ARB—BENICAR—can do! 


Significant reductions at 20 mg QD starting dose 
IM Demonstrated in multiple placebo-controlled studies in over 2500 patients 
with essential hypertension 


Complete QD coverage 
| Efficacy maintained throughout crucial early morning period’ 


Favorable safety and tolerability 
I Incidence of adverse events (AEs) similar to placebo 


The only AE that occurred in >1% of patients treated with BENICAR and more 
frequently than placebo was dizziness (396 vs 196). 


BENICAR is first-line therapy indicated for the treatment of hypertension. 
It may be used alone or in combination with other antihypertensive agents. 
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BENICAR™* Tablets 
(olmesartan medoxomil) 


Brief Summary—See package insert for full prescribing information. 


USE IN PREGNANCY 
When used in pregnancy during the second and third trimesters, drugs that act directly on 


the renin-angiotensin system can cause injury and even death to the developing fetus. When 
pregnancy is detected, BENICAR™ should be discontinued as soon as possible. See WARNINGS, 
Fetal/Neonatal Morbidity and Mortality. 





INDICATIONS AND USAGE 
BENICAR™ is indicated for the treatment of hypertension. It may be used alone or in combination 
with other antihypertensive agents. 


CONTRAINDICATIONS 
BENICAR'" is contraindicated in patients who are hypersensitive to any component of this product. 


WARNINGS 
Fetal/Neonatal Morbidity and Mortality 


Drugs that act directly on the renin-angiotensin system can cause fetal and neonatal morbidity and 
death when administered to pregnant women. Several dozen cases have been reported in the world 
literature of patients who were taking angiotensin converting enzyme inhibitors. When pregnancy is 
detected, BENICAR™ should be discontinued as soon as possible. 


The use of drugs that act directly on the renin-angiotensin system during the second and third 
trimesters of pregnancy has been associated with fetal and neonatal injury, including hypotension, 
neonatal skull hypoplasia, anuria, reversible or irreversible renal failure and death. Oligohydramnios 
has also been reported, presumably resulting from decreased fetal renal function; oligohydramnios in 
this setting has been associated with fetal limb contractures, craniofacial deformation and hypoplastic 
lung development. Prematurity, intrauterine growth retardation and patent ductus arteriosus have also 
been reported, although it is not clear whether these occurrences were due to exposure to the drug. 


These adverse effects do not appear to have resulted from intrauterine drug exposure that has been 
limited to the first trimester. Mothers whose embryos and fetuses are exposed to an angiotensin II 
receptor antagonist only during the first trimester should be so informed. Nonetheless, when patients 
become pregnant, physicians should have the patient discontinue the use of BENICAR'" as soon as 
possible. 


Rarely (probably less often than once in every thousand pregnancies), no alternative to a drug acting 
on the renin-angiotensin system will be found. In these rare cases, the mothers should be apprised of 
the potential hazards to their fetuses and serial ultrasound examinations should be performed to 
assess the intra-amniotic environment. 


If oligohydramnios is observed, BENICAR™ should be discontinued unless it is considered life-saving 
for the mother. Contraction stress testing (CST), a nonstress test (NST) or biophysical profiling (BPP) 
may be appropriate, depending upon the week of pregnancy. Patients and physicians should be 
aware, however, that oligohydramnios may not appear until after the fetus has sustained irreversible 
injury. 

Infants with histories of in utero exposure to an angiotensin II receptor antagonist should be closely 
observed for hypotension, oliguria and hyperkalemia. If oliguria occurs, attention should be directed 
toward support of blood pressure and renal perfusion. Exchange transfusion or dialysis may be 
required as means of reversing hypotension and/or substituting for disordered renal function. 


There is no clinical experience with the use of BENICAR™ in pregnant women. No teratogenic 
effects were observed when olmesartan medoxomil was administered to pregnant rats at oral doses 
up to 1000 mg/kg/day (240 times the maximum recommended human dose [MRHD] of olmesartan 
medoxomil on a mg/m? basis) or pregnant rabbits at oral doses up to 1 mg/kg/day (half the MRHD on 
a mg/m? basis; higher doses could not be evaluated for effects on fetal development as they were 
lethal to the does). In rats, significant decreases in pup birth weight and weight gain were observed at 
doses 21.6 mg/kg/day, and delays in developmental milestones and dose-dependent increases in the 
incidence of dilation of the renal pelvis were observed at doses of 28 mg/kg/day. The no observed 
effect dose for developmental toxicity in rats is 0.3 mg/kg/day, about one-tenth the MRHD of 40 mg/day. 


Hypotension in Volume- or Salt-Depleted Patients 

In patients with an activated renin-angiotensin system, such as volume- and/or salt-depleted patients 
(e.g., those being treated with high doses of diuretics), symptomatic hypotension may occur after 
initiation of treatment with BENICAR™. Treatment should start under close medical supervision. If 
hypotension does occur, the patient should be placed in the supine position and, if necessary, given 
an intravenous infusion of normal saline. (See DOSAGE AND ADMINISTRATION section of full 
prescribing information.) A transient hypotensive response is not a contraindication to further 
treatment, which usually can be continued without difficulty once the blood pressure has stabilized. 


PRECAUTIONS 

General 

Impaired Renal Function: As a consequence of inhibiting the renin-angiotensin-aldosterone system, 
changes in renal function may be anticipated in susceptible individuals treated with olmesartan 
medoxomil. In patients whose renal function may depend upon the activity of the renin-angiotensin- 
aldosterone system (e.g. patients with severe congestive heart failure), treatment with angiotensin 
converting enzyme inhibitors and angiotensin receptor antagonists has been associated with oliguria 
and/or progressive azotemia and (rarely) with acute renal failure and/or death. Similar results may be 
anticipated in patients treated with olmesartan medoxomil. (See CLINICAL PHARMACOLOGY, 
Special Populations section of full prescribing information.) 


In studies of ACE inhibitors in patients with unilateral or bilateral renal artery stenosis, increases in 
serum creatinine or blood urea nitrogen (BUN) have been reported. There has been no long-term 
use of olmesartan medoxomil in patients with unilateral or bilateral renal artery stenosis, but similar 
results may be expected. 


Information for Patients 

Pregnancy: Female patients of childbearing age should be told about the consequences of second 
and third trimester exposure to drugs that act on the renin-angiotensin system and they should be 
told also that these consequences do not appear to have resulted from intrauterine drug exposure 
that has been limited to the first trimester. These patients should be asked to report pregnancies to 
their physicians as soon as possible. 


Drug Interactions 

No significant drug interactions were reported in studies in which olmesartan medoxomil was 
co-administered with digoxin or warfarin in healthy volunteers. The bioavailability of olmesartan was 
not significantly altered by the co-administration of antacids [A(OH)/Mg(OH),]. Olmesartan 

medoxomil is not metabolized by the cytochrome P450 system and has no effects on P450 enzymes; 
thus, interactions with drugs that inhibit, induce or are metabolized by those enzymes are not expected. 


Carcinogenesis, Mutagenesis, Impairment of Fertility 

Olmesartan medoxomil was not carcinogenic when administered by dietary administration to rats for 
up to 2 years. The highest dose tested (2000 mg/kg/day) was, on an mg/m’ basis, about 480 times the 
maximum recommended human dose (MRHD) of 40 mg/day. Two carcinogenicity studies conducted 
in mice, a 6-month gavage study in the p53 knockout mouse and a 6-month dietary administration 
study in the Hras2 transgenic mouse, at doses of up to 1000 mg/kg/day (about 120 times the MRHD), 
revealed no evidence of a carinogenic effect of olmesartan medoxomil. 


Both olmesartan medoxomil and olmesartan tested negative in the in vitro Syrian hamster embryo cell 
transformation assay and showed no evidence of genetic toxicity in the Ames (bacterial mutagenicity) 
test. However, both were shown to induce chromosomal aberrations in cultured cells in vitro 
(Chinese hamster lung). Olmesartan medoxomil also tested positive for thymidine kinase mutations 
in the in vitro mouse lymphoma assay (olmesartan not tested). Olmesartan medoxomil tested neg- 
ative in vivo for mutations in the MutaMouse intestine and kidney, for DNA damage in the rat kid- 
ney (comet assay) and for clastogenicity in mouse bone marrow (micronucleus test) at oral doses of 
up to 2000 mg/kg (olmesartan not tested). 


Fertility of rats was unaffected by administration of olmesartan medoxomil at dose levels as high as 
1000 mg/kg/day (240 times the MRHD) in a study in which dosing was begun 2 (female) or 9 (male) 
weeks prior to mating. 


Pregnancy 
Pregnancy Categories C (first trimester) and D (second and third trimesters). See WARNINGS, 
Fetal/Neonatal Morbidity and Mortality. 


Nursing Mothers 

It is not known whether olmesartan is excreted in human milk, but olmesartan is secreted at low con- 
centration in the milk of lactating rats. Because of the potential for adverse effects on the nursing 
infant, a decision should be made whether to discontinue nursing or discontinue the drug, taking 

into account the importance of the drug to the mother. 


Pediatric Use 
Safety and effectiveness in pediatric patients have not been established. 


Geriatric Use 

Of the total number of hypertensive patients receiving BENICAR'" in clinical studies, more than 20% 
were 65 years of age and over, while more than 5% were 75 years of age and older. No overall differ- 
ences in effectiveness or safety were observed between elderly patients and younger patients. Other 
reported clinical experience has not identified differences in responses between the elderly and 
younger patients, but greater sensitivity of some older individuals cannot be ruled out. 


ADVERSE REACTIONS 

BENICAR™ has been evaluated for safety in more than 3825 patients/subjects, including more than 
3275 patients treated for hypertension in controlled trials. This experience included about 900 patients 
treated for at least 6 months and more than 525 for at least 1 year. Treatment with BENICAR™ was 
well tolerated, with an incidence of adverse events similar to placebo. Events generally were mild, 
transient and had no relationship to the dose of olmesartan medoxomil. 


The overall frequency of adverse events was not dose-related. Analysis of gender, age and race 
groups demonstrated no differences between olmesartan medoxomil and placebo-treated patients. 
The rate of withdrawals due to adverse events in all trials of hypertensive patients was 2.4% (i.e., 
79/3278) of patients treated with olmesartan medoxomil and 2.7% (i.e., 32/1179) of control patients. 
In placebo-controlled trials, the only adverse event that occurred in more than 1% of patients treated 
with olmesartan medoxomil and at a higher incidence versus placebo was dizziness (3% vs. 1%). 


The following adverse events occurred in placebo-controlled clinical trials at an incidence of more than 
1% of patients treated with olmesartan medoxomil, but also occurred at about the same or greater 
incidence in patients receiving placebo: back pain, bronchitis, creatine phosphokinase increased, diar- 
rhea, headache, hematuria, hyperglycemia, hypertriglyceridemia, inflicted injury, influenza-like symp- 
toms, pharyngitis, rhinitis, sinusitis and upper respiratory tract infection. 


The incidence of cough was similar in placebo (0.7%) and BENICAR™ (0.9%) patients. 


Other (potentially important) adverse events that have been reported with an incidence of greater than 
0.5%, whether or not attributed to treatment, in the more than 3100 hypertensive patients treated with 
olmesartan medoxomil monotherapy in controlled or open-label trials are listed below. 

Body as a Whole: chest pain, fatigue, pain, peripheral edema 

Central and Peripheral Nervous System: vertigo 

Gastrointestinal: abdominal pain, dyspepsia, gastroenteritis, nausea 

Heart Rate and Rhythm Disorders: tachycardia 

Metabolic and Nutritional Disorders: hypercholesterolemia, hyperlipemia, hyperuricemia 

Musculoskeletal: arthralgia, arthritis, myalgia, skeletal pain 

Psychiatric Disorders: insomnia 

Skin and Appendages: rash 

Urinary System: urinary tract infection 


Facial edema was reported in 5 patients receiving olmesartan medoxomil. Angioedema has been 
reported with other angiotensin II antagonists. 


Laboratory Test Findings: In controlled clinical trials, clinically important changes in standard 
laboratory parameters were rarely associated with administration of olmesartan medoxomil. 

Hemoglobin and Hematocrit: Small decreases in hemoglobin and hematocrit (mean decreases 
of approximately 0.3 g/dL and 0.3 volume percent, respectively) were observed. 

Liver Function Tests: Elevations of liver enzymes and/or serum bilirubin were observed infre- 
quently, Five patients (0.1%) assigned to olmesartan medoxomil and one patient (0.2%) 
assigned to placebo in clinical trials were withdrawn because of abnormal liver chemistries 
(transaminases or total bilirubin). Of the five olmesartan medoxomil patients, three had elevated 
transaminases, which were attributed to alcohol use, and one had a single elevated bilirubin 
value, which normalized while treatment continued. 


OVERDOSAGE 

Limited data are available related to overdosage in humans. The most likely manifestations of over- 
dosage would be hypotension and tachycardia; bradycardia could be encountered if parasympathetic 
(vagal) stimulation occurs. If symptomatic hypotension should occur, supportive treatment should be 
initiated. The dialyzability of olmesartan is unknown. 


No lethality was observed in acute toxicity studies in mice and rats given single oral doses up to 
2000 mg/kg of olmesartan medoxomil. The minimum lethal oral dose of olmesartan medoxomil in 
dogs was greater than 1500 mg/kg. 
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Coming in the 
July/August 
2002 issue: 


m An early invasive strategy was effective in the acute coronary 
syndrome with elevated cardiac troponin I and T levels 

m Review: Glycoprotein IIb/IIIa inhibitors reduced death or 
MI in acute coronary syndromes not routinely scheduled for 
revascularization 

m A preoperative smoking intervention decreased postoperative 
complications in elective knee or hip replacement 

m Abciximab added to urokinase increased amputation-free 


survival in peripheral arterial occlusion of the legs 
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better understand the complicated 
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The full reports are titled 
"Cost-Effectiveness Analyses of 
Colorectal Cancer Screening: A 
Systematic Review for the U.S. 
Preventive Services Task Force," 
"Screening for Colorectal Cancer: 
Recommendation and Rationale," 
and "Screening for Colorectal 
Cancer in Adults at Average Risk: 
A Summary of the Evidence for 
the U.S. Preventive Services Task 
Force." They are in the 16 July 
2002 issue of Annals of Internal 
Medicine (volume 137, pages 
96-104, 129-131, and 132-141). 
The first report was written by M 
Pignone, S Saha, T Hoerger, and 
J Mandelblatt; the second report 
was written by the U.S. Preventive 
Services Task Force; and the third 
report was written by M Pignone, 
M Rich, SM Teutsch, AO Berg, 
and KN Lohr. 


Screening for Colorectal Cancer: Recommendations from the 
United States Preventive Services Task Force 


What is the United States Preventive Services Task Force? 

The United States Preventive Services Task Force (USPSTE) is a group of physicians and 
health care experts that reviews published research and makes recommendations about 
preventive health care. 


What is the problem and what is known about it so far? 

Colorectal cancer is one of the most common types of cancer. Screening prevents 
colorectal cancer deaths by 1) finding and removing noncancerous outgrowths of the colon 
or rectum (polyps) before they become cancer and 2) finding cancer at early, curable 
stages. Available screening tests include fecal occult blood testing (FOBT), sigmoidoscopy, 
colonoscopy, and barium enema. Fecal occult blood testing uses a chemical reaction to 
find traces of blood in stool. Polyps and cancer can cause blood to leak into the stool, so a 
positive result on FOBT suggests the need for further testing. Sigmoidoscopy involves 
looking into the rectum and lower colon through a flexible tube-shaped instrument; 
colonoscopy uses a similar but longer instrument to look at the entire length of the colon. 
Doctors can take samples of the colon (biopsies) and remove polyps during both 
procedures. Barium enema involves taking x-rays of the abdomen after putting barium (a 
material that appears white on x-ray) into a person’s colon by enema. If x-rays indicate a 
lesion in the colon, follow-up testing with colonoscopy is needed. Fecal occult blood 
testing is inexpensive, colonoscopy is expensive, and sigmoidoscopy and barium enema are 
moderately priced. 


How did the USPSTF develop these recommendations? 
The USPSTF reviewed published research to evaluate the benefits, harms, and costs of 
screening for colorectal cancer. 


What did the authors find? 

Several high-quality studies show that FOBT helps to decrease colorectal cancer deaths by 
up to one third among adults over age 50. Studies showing the effectiveness of 
sigmoidoscopy and colonoscopy are of lower quality but also show benefits. Barium enema 
can also detect polyps and cancer, but the effect of barium enema on deaths from 
colorectal cancer is unknown. Existing studies are unable to tell us which test is best. The 
seven studies of the cost-effectiveness of colorectal cancer screening found all tests to be 
cost-effective but could not identify a single best strategy or determine the best age to start 
and stop screening. 


What does the USPSTF suggest that patients do? 
The USPSTF strongly recommends that adults begin screening for colorectal cancer at age 
50, the age at which risk starts to increase in the general population. The best options for 
screening include FOBT, sigmoidoscopy (alone or with FOBT), or colonoscopy. Barium 
enema is also an option, but it is less accurate than colonoscopy and its effects on colorectal 
cancer deaths are unknown. The Task Force did not recommend a specific screening test. 
Patients should discuss the advantages and disadvantages of the various colorectal 
cancer screening tests with their doctors to decide which test is best for them. The 
frequency of screening depends on the test a patient uses: every | to 2 years for FOBT, 
every 5 years for sigmoidoscopy and barium enema, and every 10 years for colonoscopy. 


What are the cautions related to these recommendations? 

These recommendations do not apply to people who have a family history or a personal 
history that puts them at high risk for colorectal cancer. As better studies become available, 
the USPSTF may modify these recommendations. 


Summaries for Patients are presented for informational purposes only. These summaries are not a substitute for advice from your own medical 
provider. If you have questions about this material, or need medical advice about your own health or situation, please contact your physician. 
The summaries may be reproduced for not-for-profit educational purposes only. Any other uses must be approved by the American College of 
Physicians-American Society of Internal Medicine. 
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AcipHex 


fabeorazüle sodium 


20-MG TABLETS 


Before prescribing. please consult complete prescribing information of which the following is a brief summary. 


INDICATIONS AND USAGE 

Healing of Erosive or Ulcerative Gastroesophageal Reflux Disease (GERD) 

ACIPHEX® is indicated for short-term (4 to 8 weeks) treatment in the healing and symptomatic relief of erosive or 
ulcerative gastroesophageal reflux disease (GERD), For those patients who have not healed after 8 weeks of 
treatment, an additional 8-week course of ACIPHEX® may be considered 

Maintenance of Healing of Erosive or Ulcerative Gastroesophageal Reflux Disease (GERD) 

ACIPHEX? is indicated for maintaining healing and reduction in relapse rates of heartburn symptoms in patients with 
erosive or ulcerative gastroesophageal reflux disease (GERD Maintenance . 

Healing of Duodenal Ulcers 

ACIPHEX is indicated for short-term (up to four weeks) treatment in the healing and symptomatic relief of duodenal 
ulcers, Most patients heal within four weeks. 

Treatment of Pathological Hypersecretary Conditions, Including Zollinger-Ellison Syndrome 

ACIPHEX® is indicated for the long-term treatment of pathological "ypersecretory conditions including Zollinger- 
Ellison syndrome. 

CONTRAINDICATIONS 

Rabeprazole is contraindicated in patients with known hypersensitivity te rabeprazole, substituted benzimidazoles or 
to any component of the formulation. 

PRECAUTIONS 

General 

Symptomatic response to therapy with rabeprazole does not preclude the presence of gastric malignancy. 

Patients with healed GERD were treated for up to 40 months with rabeprazole and monitored with serial gastric 
biopsies. Patients without H. pylori infection (221 of 326 patients) had no clinically important pathologic changes in 
the gastric mucosa. Patients with H. pylori infection at baseline (105 of 326 patients) had mild or moderate 
inflammation in the gastric body or mitd inflammation in the gastric antrum. Patients with mid grades of infection or 
inflammation in the gastric body tended to change to moderate, whereas those graded moderate at baseline tended 
to remain stable. Patients with mild grades of infection or inflammation in the gastric antrum tended to remain stable 
At baseline 8% of patients had atrophy of glands in the gastric body and 15% had atrophy in the gastric antrum. At 
endpoint. 15% of patients had atrophy of glands in the gastric body and 11% had atrophy in the gastric antrum. 
Approximately 4% of patients had intestinal metaplasia at some point during follow-up. but no consistent changes 
were seen, 

Information for Patients 

Patients should be cautioned that ACIPHEX? delayed-release tablets should be swallowed whole. The tablets should 
not be chewed. crushed, or split 

Drug interactions 

Rabeprazole is metabolized by the cytochrome P450 (CYP450) drug metabolizing enzyme system, Studies in healthy 
Subjects have shown that rabeprazole does not have clinically significant interactions with other drugs metabolized 
by the CYP450 system, such as warfarin and theophylline given as single oral doses. diazepam as a single 
intravenous dose, and phenytoin given as a single intravenous dose {with supplemental oral dosing). Im vitro 
incubations employing human liver microsomes indicated that rabeprazole inhibited cyclosporine metabolism with 
an iC; of 62 micromolar, a concentration that is over 50 times higher than the Cia in healthy volunteers following 14 
days of dosing with 20 mg of rabeprazole. This degree of inhibition :s similar to that by omeprazole at equivalent 
concentrations. 

Rabeprazoie produces sustained inhibition of gastric acid secretion. An interaction with compounds which are 
dependent on gastric pH for absorption may occur due to the magnitude of acid suppression observed with 
rabeprazole. For example. in normal subjects, co-administration of rabeprazole 20 mg QD resulted in an 
approximately 30% decrease in the bioavailability of ketoconazole and increases in the AUC and C... for digoxin of 
19% and 29%. respectively. Therefore. patients may need to be monitored when such drugs are taken concomitantly 
with rabeprazole. Co-administration of rabeprazole and antacids procuced no clinically retevant changes in plasma 
rabeprazole concentrations. 

Carcinogenesis, Mutagenesis, impairment of Fertility 

In a 88/104-week carcinogenicity study in CD-1 mice. rabeprazole at oral doses up to 100 mg/kg/day did not produce 
any increased tumor occurrence. The highest tested dose produced a systemic exposure to rabeprazole (AUC) of 
1.40 ugehr/mL which is 1.6 times the human exposure (plasma AUC... = 0.88 ugehtímL) at the recommended dose 
for GERD (20 mg/day). In a 104-week carcinogenicity study in S ague-Dawley rats, males were treated with oral 
doses af 5, 15, 30 and 60 mg/kgiday and females with 5. 15. 20. 50 and 120 mg/kg/day. Rabeprazole produced 
gastric enterochromaffin-like (ECL) cell hyperplasia in male and fe rats and ECL cell carcinoid tumors in female 
sats at all doses including the lowest tested dose. The lowest dose (5 mg/kg/day} produced a systemic exposure to 
rabeprazole (AUC) of about 0.1 ugshr/mL which is about 0.1 times the human exposure at the recommended dose 
for GERD. In mate rats, no treatment related tumors were observed at doses up to 60 mg/kg/day producing a 
rabeprazote plasma exposure (AUC) of about 0.2 geheim (0.2 times the human exposure at the recommended 
dose for GERD) 

Rabeprazole was positive in the Ames test, the Chinese hamster ovary cell (CHO/HGPR T) forward gene mutation test 
and the mouse lymphoma cell (L5178Y/TK+/-) forward gene mutation test, Its demethylated-metabolite was also 
positive in the Ames test, Rabeprazole was negative in the in vitre Chinese hamster lung cell chromosome aberration 
test, the in vivo mouse micronucleus test, and the in vivo and 2x vivo rat hepatocyte unscheduled DNA synthesis 
(UDS) tests. 

Rabeprazole at intravenous doses up to 30 mg/kg/day (plasma AUC of 8.8 ugehr/mL. about 10 times the human 
exposure at the recommended dase for GERD) was found to have nc effect on fertility and reproductive performance 
of male and female rats 

Pregnancy 

Teratogenic Effects. Pregnancy Category B: Teratology studies have been performed in rats at intravenous doses up 
to 50 mg/kg/day (plasma AUC of 11.8 ugsh/mL, about 13 times the human exposure at the recommended dose for 
GERD) and rabbits at intravenous doses up to 30 mg/kg/day (plasma AUC of 7.3 ugshr/mL. about 8 times the human 
exposure at the recommended dose for GERD) and have revealed no evidence of impaired fertility or harm to the 
fetus due to rabeprazole. There are, however. no adequate and well-controlled studies in pregnant women, Because 
animal reproduction studies are not always predictive of human response, this drug should be used during 
pregnancy onty if clearly needed 

Nursing Mothers 

Following intravenous administration of "C-labeled rabeprazole to lactating rats, radioactivity in milk reached levels 
that were 2- to 7-fold higher than levels in the blood. It is not krown if unmetabolized rabeprazole is excreted in 
human breast milk. Administration of rabeprazole to rats in late gestation and during lactation at doses of 
400 mg/kg/day (about 195-times the human dose based on mg/m’) resulted in decreases in body weight gain of the 
pups. Since many drugs are excreted in milk, and because of the potential for adverse reactions to nursing infants 
from rabeprazole, a decision should be made to discontinue nursing or discontinue the drug. taking into account the 
importance of the drug to the mother. 

Pediatric Use 

The safety and effectiveness of rabeprazole in pediatric patients have not been established 

Use in Women 

Duodenal ulcer and erosive esophagitis healing rates in women are similar to those n men. Adverse events and 
laboratory test abnormalities in women occurred at rates similar to those in men. 




















Geriatric Use 
Of the total number of subjects in clinical studies of ACIPHEX®. 19% were 65 years and over, while 4% were 75 
years and over. No overall differences in safety or effectiveness were observed between these subjects and younger 
subjects, and other reported clinical experience has not identified differences in responses between the elderly and 
younger patients, but greater sensitivity of some older individuals cannot be ruled out 
ADVERSE REACTIONS 
Worldwide, over 2900 patients have been treated with rabeprazole in Phase II-III clinical trials involving various 
dosages and durations of treatment. in general, rabeprazole treatment has been well-tolerated in both short-term and 
long-term trials. The adverse events rates were generally similar between the 10 and 20 mg doses. 
Incidence in Controlled North American and European Clinical Trials 
In an analysis of adverse events assessed as possibly or probably related to treatment appearing in greater than 1% 
of ACIPHEX® patients and appearing with greater frequency than placebo in controlled North American and European 
trials. the incidence of headache was 2.4% (n=1552) for ACIPHEX* versus 1.6% (n=258) for placebo. 
in short and long-term studies, the following adverse events, regardless of causality, were reported in ACIPHEX®- 
treated patients. Rare events are those reported in «1/1000 patients. 
Body as a Whole: asthenia, fever, allergic reaction, chills, malaise, chest pain substernal, neck rigidity, 
photosensitivity reaction. Rare: abdomen enlarged, face edema, hangover effect. Cardiovascular System. 
hypertension, myocardial infarct. electrocardiogram abnormal, migraine, syncope, angina pectoris, bundle branch 
block, palpitation, sinus bradycardia, tachycardia. Rare: bradycardia. pulmonary embolus, supraventricular 
tachycardia, thrombophlebitis, vasodilation, QTC prolongation and ventricular tachycardia. Digestive System: 
diarrhea, nausea, abdominal pain, vomiting, dyspepsia, flatulence, constipation, dry mouth, eructation, gastro- 
enteritis, rectal hemorrhage. melena. anorexia, cholelithiasis, mouth ulceration, stomatitis, dysphagia, gingivitis, 
cholecystitis, increased appetite. abnormal stools, colitis, esophagitis, glossitis, pancreatitis, proctitis. Rare: bloody 
diarrhea, cholangitis. duodenitis, gastrointestinal hemorrhage, hepatic encephalopathy, hepatitis, hepatoma, liver 
fatty deposit, salivary gland enlargement. thirst. Endocrine System: hyperthyroidism, hypothyroidism. Hemic & 
Lymphatic System: anemia, ecchymosis, lymphadenopathy, hypochromic anemia. Metabolice & Nutritional Disorders: 
peripheral edema, edema, weight gain, gout, dehydration, weight loss. Musculo-Skeletal System: myaigia, arthritis, 
leg cramps, bone pain, arthrosis, bursitis. Rare: twitching, Nervous System: insomnia, anxiety, dizziness, depression, 
nervousness, somnolence, hypertonia. neuralgia, vertigo, convulsion, abnormal dreams, libido decreased, 
neuropathy, paresthesia, tremor. Rare: agitation. amnesia, confusion, extrapyramidal syndrome, hyperkinesia. 
Respiratory System: dyspnea, asthma, epistaxis, laryngitis, hiccup. hyperventilation. Rare: apnea, hypoventilation. 
Skin and Appendages: rash. pruritus, sweating, urticaria, alopecia. Rare: dry skin, herpes zoster, psoriasis, skin 
discoloration. Special Senses: cataract, amblyopia, glaucoma, dry eyes. abnormal vision, tinnitus, otitis media. Rare: 
corneal opacity. blurry vision. diplopia, deafness, eye pain. retinal degeneration, strabismus, Urogenital System: 
cystitis. urinary frequency, dysmenorrhea, dysuria, kidney calculus, metrorrhagia. polyuria. Rare: breast enlargement, 
hematuria, impotence. jeukorrhea, menorrhagia, orchitis. urinary incontinence. 
Laboratory Values: The following changes in laboratory parameters were reported as adverse events: abnormal 
platelets, albuminuria, creatine phosphokinase increased, erythrocytes abnormai, hypercholesteremia, 
hyperglycemia, hyperlipemia, hypokalemia, hyponatremia, leukocytosis, leukorrhea, liver function tests abnormal, 
prostatic specific antigen increase, SGPT increased, urine abnormality, WBC abnormal 
In controlled clinical studies, 3/1456 (0.2%) patients treated with rabeprazole and 2/237 (0.8%) patients treated with 
placebo developed treatment-emergent abnormalities (which were either new on Study or present at study entry with 
an increase of 1.25 x baseline value) in SGOT (AST), SGPT (ALT). or both. None of the three rabeprazole patients 
experienced chills, fever, right upper quadrant pain, nausea or jaundice 
Post-Marketing Adverse Events: Additional adverse events reported from worldwide marketing experience with 
rabeprazole sodium are: sudden death, coma and hyperammonemia, jaundice, rhabdomyolysis. disorientation and 
elirium, anaphylaxis. angioedema, bullous and other drug eruptions of the skin, interstitial paeumonia, and TSH ele- 
vations. In most instances, the relationship to rabeprazole sodium was unclear. in addition, agranulocytosis, hemolytic 
anemia, leukopenia, pancytopenia. and thrombecytopenia have been reported. 
OVERDOSAGE 
Because strategies for the management of overdose are continually evolving, it is advisable to contact a Poison 
Contro! Center to determine the latest recommendations for the management of an overdose af any drug. There 
has been no experience with large overdoses with rabeprazole. Seven Teports of accidental overdosage with 
fabeprazole have been received. The maximum reported overdose was 80 mg. There were no clinical signs or 
Symptoms associated with any reported overdose, Patients with Zollinger-Ellison syndrome have been treated with up 
to 120 mg rabeprazole QD. No specific antidote for rabeprazole is known. Rabeprazole is extensively protein bound 
and is not readily díalyzable. in the event of overdosage, treatment should be symptomatic and supportive. 
Single oral doses of rabeprazole at 786 mg/kg and 1024 mg/kg were lethal to mice and rats, respectively. The single 
oral dose af 2000 mg/kg was not lethal to dogs. The major symptoms of acute toxicity were hypoactivity, labored 
respiration, lateral or prone position and convulsion in mice and rats and watery diarrhea, tremor, convulsion and 
coma in dogs. 
DOSAGE AND ADMINISTRATION 
Healing of Erosive or Ulcerative Gastroesophageal Reflux Disease (GERD) 
The recommended adult oral dose is one ACIPHEX® 20 mg delayed-release tablet to be taken once daily for four to 
eight weeks, (See INDICATIONS AND USAGE). For those patients who have not healed after 8 weeks of treatment. an 
additional 8-week course of ACIPHEX* may be considered 
Maintenance of Healing of Erosive or Ulcerative Gastroesophageal Retlux Disease (GERD Maintenance) 
The recommended adult oral dose is one ACIPHEX* 20 mg delayed-release tablet to be taken once daily. (See 
INDICATIONS AND USAGE]. 
Healing of Duodenal! Ulcers 
The recommended adult oral dose is one ACIPHEX® 20 mg delayed-release tablet to be taken once daily after the 
morning meal for a period up to four weeks. (See INDICATIONS AND USAGE). Most patients with duodenal ulcer 
heal within four weeks. A few patients may require additional therapy to achieve healing. 
Treatment of Pathological Hypersecretory Conditions Including Zollinger-Ellison Syndrome 
The dosage ot ACIPHEX® in patients with pathologic hypersecretory conditions varies with the individual patient, The 
recommended adult oral starting dose is 60 mg once a day. Doses should be adjusted to individual patient needs and 
should continue for as long as clinically indicated, Some patients may require divided doses. Doses up to 100 mg QD 
and 60 mg BID have been administered. Some patients with Zollinger-Ellison Syndrome have been treated 
continuously with ACIPHEX® for up to one year, 
No dosage adjustment is necessary in elderly patients, in patients with renal disease or in patients with mild to 
moderate hepatic impairment, Administration of rabeprazote to patients with mild to moderate liver impairment 
resulted in increased exposure and decreased elimination. Due to the lack of clinical data on rabeprazole in patients 
with severe hepatic impairment, caution should be exercised in those patients, 
ACIPHEX® tablets should be swallowed whole, The tablets should not be chewed, crushed, or split, 
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In clinical trials the most common side effect assessed as possibly 
related to ACIPHEX was headache (2.4% vs 1.6% for placebo). 


Symptomatic response to therapy does not preclude the presence 
of gastric malignancy. ACIPHEX is contraindicated in patients with 
known hypersensitivity to rabeprazole, substituted benzimidazoles, 
or to any component of the formulation. Patients treated with a 
proton pump inhibitor and warfarin concomitantly may need to be 
monitored for increases in INR and prothrombin time. 
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Ciprofloxacin plus Piperacillin Compared with Tobramycin plus 
Piperacillin as Empirical Therapy in Febrile Neutropenic Patients 


A Randomized, Double-Blind Trial 


James E. Peacock Jr., MD; Deirdre A. Herrington, MD; James C. Wade, MD; Hillard M. Lazarus, MD; Michael D. Reed, MD; Jane W. Sinclair, 
RN; Daniel C. Haverstock, MS; Steven F. Kowalsky, PharmD; David D. Hurd, MD; Deborah A. Cushing, RN; Colleen P. Harman, RN; and 


Gerald R. Donowitz, MD 


Background: Therapy with an aminoglycoside and a B-lactam 
remains common empirical therapy for febrile neutropenic pa- 
tients. Concerns of aminoglycoside-Induced ototoxlcity and neph- 
rotoxicity have led to studies of alternate regimens. 


Objective: To determine whether clprofloxacin-plperacillin 1s 
equivalent to tobramycin-piperacillin as empirical therapy for neu- 
tropenlc fever. 


Design: Randomized, double-blind multicenter trial. 


Setting: Seven U.S. university-affillated hospitals and one private 
research center. 


Patients: Febrile (temperature = 38 °C), neutropenic (neutrophil 
level < 1 x 10? cells/L) hospitalized patients who had leukemla, 
lymphoma, or solid tumors, or were undergoing bone marrow 
transplantation. 


Interventions: Patients recelved plperaciilin, 50 mg/kg of body 
weight Intravenously every 4 hours, and ciprofloxacin, 400 mg 
intravenously every 8 hours, or tobramycin, 2 mg/kg Intravenously 
every 8 hours. 


Measurements: Success was defined as resolution of Infection 
and previously positive cultures without the need to give addi- 
tional antimicrobial agents. 


mpirical therapy with antibiotic combinations aimed at 

gram-negative bacilli has been used in febrile neutro- 
penic patients for more than 30 years (1). Aminoglycosides 
have remained an essential component of this combination 
therapy, although gram-positive organisms have emerged 
as major sources of infection (2-6). Ongoing concerns 
about aminoglycoside-induced ototoxicity and nephrotox- 
icity and the need for monitoring of serum drug levels have 
led to studies of other potentially useful agents. 

Ciprofloxacin is one of the most potent of the pres- 
ently available quinolones against Pseudomonas aeruginosa; 
has excellent activity against most Enterobacteriaceae, and 
provides coverage against many strains of Staphylococcus au- 
reus, coagulase-negative staphylococci, and some strains of 
streptococci. Synergy with f-lactams against some strains 
of gram-negative bacilli has been demonstrated (7-11). 
Ciprofloxacin has been used as part of combination ther- 
apy, as modified monotherapy, and as true monotherapy in 
febrile neutropenic patients (12—22). Unfortunately, previ- 
ous studies have involved relatively small numbers of pa- 
tients and heterogeneous populations; thus, no clear con- 
clusions have been drawn about efficacy. Therefore, we 
undertook a randomized, double-blind study to determine 


Results: 543 febrile episodes were evaluated, of which 471 were 
clinically evaluable (234 In the ciprofloxacin-plperacillin group 
and 237 tn the tobramycin-piperacillin group). Success rates in the 
clprofloxacin-piperacillin group (63 of 234 febrile episodes) and 
tobramycin-piperacillln group (52 of 237 eplsodes) were similar 
(27% vs. 22%, respectively; difference, 5.0 percentage points 
[9596 Cl, —-2.3 to 12.8 percentage polnts]), as was survival 
(96.2% of patlents receiving ciprofloxacin-piperaclllin versus 
94.1% of patients receiving tobramycin-plperacillin; difference, 


2.1 percentage points [Cl, —2.2 to 6.4 percentage polnts]). Addl- 
tions to the initial antimicroblal regimen were the most common 


reason for treatment failure in both groups (accounting for 67% of 
failures In the clprofloxacin-piperacillin group and 72% in the 
tobramycin-piperacillln group; difference, 5.0 percentage polnts 
[C], —13.8 to 3.7 percentage points]). Fevers resolved faster in 
patients receiving ciprofloxacin-plperacillin than In patlents receiv- 
Ing tobramycin-plperacillin (mean, 5 vs. 6 days) (P = 0.005). No 
significant differences in adverse events or toxicity were noted 
(P = 0.083). 


Conclusion: Ciproftoxacin-plperacillin Is as safe and effective as 
tobramycin-piperaciliin for empirical therapy of neutropenic fever. 


Ann intem Med, 2002;137:77-86. ww ancals.ong 


For author affiflations, see end of text. 
See editorial comment on pp 123-124. 


whether ciprofloxacin was equivalent to tobramycin when 
used as part of combination therapy with piperacillin as 
empirical therapy for neutropenic fever. 


METHODS 
Patients 

The study groups were hospitalized patients with can- 
cer and granulocytopenia (absolute granulocyte counts < 
1 X 10? cells/L within 24 hours of study onset). The pa- 
tients were 16 years of age or older and required antibiotic 
therapy for fever and presumed infection (a clinically doc- 
umented infection defined by signs and symptoms compat- 
ible with infection in the presence or absence of fever or a 
microbiologically documented infection with or without 
fever). Fever was defined as an oral temperature of at least 
38 °C. Patients could be enrolled in the trial more than 
once as long as each entry represented a different neutro- 
penic episode. Seven university-affiliated hospitals and a 
private research center (the Scripps Institute in La Jolla, 
California) participated in this study from June 1992 to 
July 1995. 

We excluded patients with allergy to aminoglycosides, 
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Context — 


Hospitalized patients with neutropenia have high risks for 
opportunistic gram-negative infections. 

An aminoglycoside in combination with an antipseudomo- 
nas B-lactam, a traditional empirical therapy for febrile 
neutropenic patients, is limited by potential nephrotoxicity. 


Contribution 





This large randomized trial showed that ciprofloxacin plus 
piperacillin and tobramycin plus piperacillin were equally 
effective empirical therapies for hospitalized patients with 
fever and neutropenia. 


Side effects, including nephrotoxicity, were common with 
both regimens and did not differ significantly. 





quinolone (ciprofloxacin) or an aminoglycoside (tobramy- 
cin) is a viable option for neutropenic febrile patients. 








~The Editors 


quinolones, or penicillin; infections caused by bacteria pre- 
sumed to be resistant to the study drugs; high probability 
of death within 24 hours; or creatinine clearance of 30 
mL/min or less. We also excluded those who were preg- 


Figure 1. Randomization schema. 


nant or nursing. Patients receiving any systemic antimicro- 
bial therapy within 7 days before initiation of the study 
drug were excluded, except the following drugs: antifungal 
or antiviral agents, trimethoprim-sulfamethoxazole pro- 
phylaxis (to be discontinued when the study began), and 
cefazolin prophylaxis for placement of indwelling venous 
catheters. 

The institutional review boards at each participating 
center approved the study protocol Patients or their 
guardians provided written informed consent to participate 
in the study. 


Random Assignment to Antibiotic Regimen 

Randomization was stratified according to the nature 
of the underlying disease (acute leukemia or bone marrow 
transplantation vs. lymphoma or solid tumor) and the use 
of recombinant colony-stimulating factors during the neu- 
tropenic episode (Figure 1). Patients were randomly as- 
signed to receive piperacillin, 50 mg/kg of body weight 
intravenously every 4 hours, plus ciprofloxacin, 400 mg 
intravenously every 8 hours, or tobramycin, 2 mg/kg intra- 
venously every 8 hours. Administration of antibiotics was 
double-blinded; only the pharmacists dispensing the med- 
ication were unblinded. Placebo was administered when 
necessary to maintain blinding with regard to study drug 
assignment when renal impairment led to changes in dos- 
ing intervals. 
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Patients with neutropenia and fever 
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Patients who have acute leukemia or are 
undergoing bone marrow transplantation 








Patients with solid tumor or lymphoma 
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x 
Ciprofloxacin, 400 mg intravenously every 8 h, | Tobramycin, 2 mg per kg of body weight 
plus or intravenously every 8 h, plus 
piperacillin, 50 mg per kg of body weight | piperacillin, 50 mg per kg of body weight 
E intravenously every 4 h | intravenously every 4 h 
ES i 





78| 16 July 2002| Annals of Internal Medicine | Volume 137 © Number 2 





www.annals.org 





Evaluation and Monitoring 

At baseline, we performed cultures, laboratory tests, 
and radiography on all patients at the onset of fever. When 
possible, audiometry was performed within 24 hours of 
starting the study drug and again at the end of therapy. 
Peak and trough concentrations of serum tobramycin were 
determined serially in all patients until renal function sta- 
bilized. All drug concentrations were reported directly to 
an unblinded pharmacist who calculated dosages to main- 
tain the 30-minute postdose serum concentration (peak) 
above 6 ug/mL and the 30-minute predose serum concen- 
tration (trough) below 2 ug/mL. 

Patients were monitored prospectively for signs of 
drug toxicity and adverse events. Definitions of expected 
toxicities were established and included in the protocol 
before the start of the study. Toxicity was reported to be 
probably related to antibiotics if it followed a consistent 
temporal sequence with drug administration, abated after 
discontinuation of drug use, and was not clearly attribut- 
able to other causes. Toxicity was judged to be possibly 
related to antibiotics if it followed a consistent temporal 
sequence with drug use but could have been produced by 
the patient's underlying disease or other drug exposures. 
For ototoxicity and nephrotoxicity, antibiotic association 
was judged to be probable if patients had not received 
other potential toxins and considered possible if other po- 
tential toxins were concurrently administered. 


Primary Outcome Variable 

The primary outcome variable in this study was suc- 
cess or failure of treatment of infection. Patients in the 
intention-to-treat group and those in the subgroup meet- 
ing the criteria for being clinically evaluable were exam- 
ined. Patients were considered clinically evaluable if they 1) 
met the inclusion criteria (and did not satisfy the exclusion 
criteria) and 2) received study drugs for at least 4 days or 
received study drugs for fewer than 4 days because of treat- 
ment failure or an adverse event. 

For treatment success, patients had to satisfy all of the 
following criteria: 1) normal body temperature on 4 con- 
secutive days, 2) eradication of any isolated pathogen from 
the bloodstream or local site of infection, 3) resolution of 
clinical signs of infection, and 4) no modification of anti- 
microbial therapy. Failure was defined as not meeting all of 
the criteria for success or death from infection. 


Secondary Outcome Variables 

Secondary outcome variables included survival during 
the neutropenic period and subsequent infection, superin- 
fection, or relapse. Survival during the neutropenic period 
was defined as surviving from when the absolute neutro- 
phil count decreased to less than 1 X 10? cells/L until 
when it reached 0.5 X 10? cells/L or higher. We consid- 
ered subsequent infection to be an infection at a site other 
than the primary site of infection occurring more than 72 
hours after the patient started taking the study medication. 
Superinfection was considered a second infection at the 
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initial site caused by an organism other than the initial 
pathogen and occurring more than 72 hours after the pa- 
tient started taking the study medication. Relapse was de- 
fined as recurrence of an infection at the initial site with 
the original pathogen. 


Statistical Analysis 

We estimated that a sample size of 568 episodes was 
necessary for meaningful evaluation of the primary out- 
come variable (defined as treatment success). This estimate 
was based on the goal of demonstrating treatment equiva- 
lence, with a A of 15% and with the assumption that 50% 
of patients would have documented infections. Assuming a 
size per treatment group of 142 patients with documented 
infections, we estimated that the study would have 80% 
power to demonstrate equivalence. We used chi-square 
tests to evaluate for differences between the categorical 
baseline and medical characteristics of the treatment 
groups. For continuous baseline variables, we conducted 
two-way analyses of variance (with one term for study site 
and one term for treatment). 

For the variable of treatment of infection, we con- 
structed a 95% confidence interval around the treatment- 
group differences for the clinically evaluable patients and 
the intention-to-treat patients. We used a Mantel-Haens- 
zel weighting scheme for this interval, in which the weights 
were the sample sizes from each participating center. Four 
of the eight centers each enrolled at least 113 patients, 
while the other four centers each enrolled 17 or fewer pa- 
tients. To avoid possible nonrepresentation of a treatment 
group in the confidence interval construction, we pooled 
the four small centers while the study was still blinded and 
treated them as one center. Centers were pooled only for 
the confidence interval for the treatment-of-infection vari- 
able; this was justified by the similarity of results between 
small and large centers. 

We used Kaplan—Meier curves to estimate the distri- 
bution of time to fever response by using a Wilcoxon rank- 
sum test to determine whether the curves differed sig- 
nificantly. Chi-square tests were used to evaluate for 
differences between treatment groups in incidence of ad- 
verse events. We planned additional safety and efficacy 
analyses to account for the re-entry of the same patient into 
the study for multiple independent neutropenic episodes. 
We used only the first course of therapy for each patient. 
Confidence intervals for demographic variables and sec- 
ondary efficacy variables were generated by using a normal 
approximation to the binomial distribution, with a conti- 
nuity correction. 


Role of the Funding Source 

Bayer Corp., Pharmaceutical Division, reviewed the data 
for accuracy (compared with source documents) and provided 
statistical analysis. Interpretation of results and decisions 
about publication were left to the principal investigators. 
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Table 1. Patient Demographic and Baseline Medical Characteristics" 








Characteristic Ciprofloxacin-Piperacillin 
Group (n = 271) 
Mean age (range), y 48.6 (19-84) 
Sex, % 
Male 131 (48.3) 
Female 140 (51.7) 
Underlying disease, % 
Acute leukemia 83 (30.6) 
Bone marrow transplant 93 (34.3) 
Lymphoma 29 (10.7) 
Solid tumor 49 (18.1) 
Other 17 (6.3) 
Use of growth factors, % 103 (44) 
Neutrophil count at start of study, %§ 
«0.1 x 10? cells/L 79 (29.2) 
0.1 to 0.499 x 10” cells/L 157 (57.9) 
0.5 to 1 x 10? cells/L 21 (8) 
Mean duration of granulocytopenia, d 16.6 
Mean duration of study drug therapy, d 99 


Tobramycin-Piperacillin P Value 
Group (n = 269) 
49.6 (18-81) >0.2t 
202t 
140 (52.0) 
129 (48.0) 
»0.2t 
90 (33.4) 
79 (29.4) 
33 (12.3) 
53 (19.7) 
14 (5.2) 
107 (45) »0.2 
20.2t 
72 (26.8) 
160 (59.4) 
29 (11) 
16.9 >0.2t 
92 02t 





* Intention-to-treat population (3 patients who did not receive study drug were excluded from analysis). 


t Continuous variables analyzed via two-way analysis of variance. 
+ Categorical variables analyzed by performing a chi-square test, 


S The percentages do not add to 10096. Patients not accounted for are those with an absolute neutrophil count greater than 1 X 10° cells/L at the start of the study whose 
absolute neutrophil count decreased below 1 X 10° cells/L. within 24 h of starting the study. 


RESULTS 

We studied a total of 543 febrile episodes in 485 pa- 
tients: 271 episodes in the ciprofloxacin-piperacillin group 
and 272 in the tobramycin-piperacillin group (Table 1). 
Patients who had acute leukemia or who underwent bone 
marrow transplantation accounted for most patients in 
each treatment group. We noted no significant differences 
among the numbers of patients enrolled in the strata (P > 
0.2). Growth factors were used in 4496 of patient-episodes 
in the ciprofloxacin-piperacillin group and 45% of pa- 
tient-episodes in the tobramycin-piperacillin group (ditfer- 
ence, —1 percentage point [95% CI, —10.2 to 7.3 per- 
centage points]). Forty-eight patients were enrolled in the 
study more than once. Two weeks was the shortest interval 
between study re-entry. All patients except three, none of 
whom received study medication, were included in the in- 
tention-to-treat analysis. 

A total of 471 episodes met the criteria for clinical 
evaluability. Thirty-seven episodes in the ciprofloxacin- 
piperacillin group and 32 in the tobramycin-piperacillin 
group were excluded (13.7% vs. 11.9%, respectively; dif- 
ference, 1.8 percentage points [CI], —4.2 to 7.8 percentage 
points]) (Figure 2). The most frequent reasons for exclu- 
sion were inadequate duration of therapy (7 = 27) (occur- 
ring when patients had questionable infection and antibi- 
otic use was discontinued before day 4) and violation of 
inclusion criteria (or meeting exclusion criteria) (7 = 27). 

We observed 295 infections in the 234 clinically evalu- 
able episodes in the ciprofloxacin-piperacillin group and 
311 infections in the 237 episodes in the tobramycin-pip- 
eracillin group. Clinically documented infections ac- 
counted for 4396 of infections in each group. Microbiolog- 
ically documented infection accounted for 29.1% of 
infections in the ciprofloxacin-piperacillin group and 
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35.796 in the tobramycin-piperacillin group. The two 
treatment groups did not differ significantly (P = 0.09) in 
the percentage of documented infections (65.496 in the 
ciprofloxacin-piperacillin group vs. 73.096 in the tobramy- 
cin-piperacillin group; difference, —7.6 percentage points 
[CI], —16.3 to 1.1 percentage points]). At least one organ- 
ism was isolated from a baseline culture in 172 febrile 
episodes (36.6%) (78 in the ciprofloxacin-piperacillin 
group and 94 in the tobramycin-piperacillin group). 

'The most common infection, stomatitis, accounted for 
26% to 30% of infections (Table 2). Pneumonia and uri- 
nary tract infections each occurred in 596 to 796 of pa- 
tients. The treatment groups did not differ significandy in 
the sites of infections (P = 0.14). Bacteremias occurred in 
15.696 of infections in the ciprofloxacin-piperacillin group 
and in 19.396 of infections in the tobramycin-piperacillin 
group (difference, —3.7 percentage points [Cl, —13.6 to 
2.3 percentage points}). 

We noted 53 blood isolates in 48 patients in the cip- 
rofloxacin-piperacillin group and 71 isolates in 61 patients 
in the tobramycin-piperacillin group. Among the types of 
blood isolates found, gram-positive isolates predominated, 
with 31 in the ciprofloxacin-piperacillin group and 38 in 
the tobramycin-piperacillin group. The most frequently 
seen gram-positive isolates were streptococcal species (34 
isolates) followed by coagulase-negative staphylococci (24 
isolates). The treatment groups did not differ significantly 
in the proportion of patients who had organisms isolated 
(33% of the ciprofloxacin-piperacillin group and 40% of 
the tobramycin-piperacillin group; difference, —7 percent- 
age points [Cl, — 15.496 to 2.896]) (P = 0.154). Forty-six 
gram-negative rods were isolated; among these, the most 
frequently found organisms were Escherichia coli and Kleb- 
siella species. Pseudomonas aeruginosa was isolated from 
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Figure 2. Trial profile. 
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Ciprofloxacin-Piperacillin Group 
Allocated to therapy (n = 271) 
Recelved antibiotic allocated (n = 271) 
Did not receive drug (n = 0) 





Discontinued antibiotic usa 
before evaluation (n = 37) 
Inadequate duration of therapy («4 d) (n = 11) 
inclusion or exclusion criteria not met (n = 20) 
Blind broken (n = 5) 
Resistant organism (n x1) 
Concomitant antibiotic use (n = 0) 


Analyzed as clinically evaluable (1 = 234 episodes) 


Analyzed on an Inbention-to- 


treat basis (n = 271 episodes) 





three patients receiving ciprofloxacin—-piperacillin and from 
one patient receiving tobramycin-piperacillin. 

We observed resistance to ciprofloxacin in 9.4% of 
baseline isolates, to tobramycin in 2%, and to piperacillin 
in 14.7%. Coagulase-negative staphylococcus constituted 
most of the resistant isolates. No aerobic gram-negative 
bacilli were resistant to ciprofloxacin, while only 1 K. pneu- 
moniae isolate was resistant to tobramycin. 


Table 2. Major Sites of Infection 






























Site and Type of Infection 
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Clprofloxacin-Plperacillin 
Group (234 Eplsodes) 


Bloodstream 48 (20.5) 
Bacterial 46 
Fungal 2 

Gastrolntestinal tract 102 (43.6) 
Stomatitis 71 
Enterocolltis 15 
Perirectal cellulitis 8 
Esophagttis 3 
Pharyngitis 4 
Periodontitis 1 

Respiratory tract 21 (9) 
Pneumonia 12 
Sinusitis 9 

Urinary tract (unspecified, upper or lower) 13 (5.5) 

Integument 30 (12.8) 
Cellulitis 6 
Folliculitis 2 
Venous access site 11 

Tunnel 5 
Exit site 6 


Tobramycin-Piperacillin Group 
Allocated to therapy (n = 272) 
Recelved antibiotic allocated (n = 269) 
Did not recelve drug (n«3) 





Discontinued antibiotic use 
before evaluation (n = 32) 
Inadequate duration of therapy («4 d) (n = 16) 
Inclusion or exclusion criteria not met (nz 7) 
Blind broken (n = B) 
Resistant organism (n=0) 
Concomitant antibiotik use (n = 0) 


Analyzed as ciimically evaluable (n: 237 episodes) 


Analyzed on an intention-to- 


treat basis (n: 269 episodes) 


Efficacy 

Table 3 shows the efficacy of the two therapies stud- 
ied. Overall, episodes were treated successfully in 27% (63 
of 234) of the clinically evaluable episodes in patients re- 
ceiving ciprofloxacin-piperacillin compared with 22% (52 
of 237) of the clinically evaluable episodes in patients re- 
ceiving tobramycin-piperacillin (difference, 5.0 percentage 
points [CI, —2.3 to 12.8 percentage points]). No statisti- 


Tobramycin—Piperacillin 
Group (237 Episodes) 








n (96) 
61 (25.7) 
60 
1 
102 (43) 
63 
19 
12 
3 
3 
2 
28 (11.8) 
17 
11 
17 (7.2) 
44 (18.6) 
10 
2 
16 
6 
10 
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Table 3, Treatment of infection: Efficacy* 

















Variable Successfully Treated Infections Differences (95% Cl) 
Ciprofloxacin-Piperacillin Tobramycin-Piperacillin 
Group Group 
n/n (95) percentage points 
Total patients 63/234 (26.9) 52/237 (21.9) 5.0 (-2.3 to 12.8) 
Patients with acute leukemia or bone marrow transplantation 0.4 (-7.4 to 9.2)t 
CSF (stratum 1) 14/70 (20) 15/68 (22.1) 
No CSF (stratum li) 15/96 (15.6) 12/90 (13.3) 
Patients with solid tumor or lymphoma 18.4 (1.8 to 31.7)t 
CSF (stratum III) 17/33 (51.5) 12/39 (30.8) 
No CSF (stratum IV) 17/35 (48.6) 13/40 (32.5) 
* Shown are data for the patients deemed clinically evaluable, CSF = received growth colony-stimulating factor; no CSF = did not receive growth colony-stimulating factor, 


t The CI is for the difference in proportions between the ciprofloxacin-piperacillin group and the tobramycin-piperacillin group in patients with acute leukemia or a bone 


marrow transplant who had successfully treated infections. 


+ The CI is for the difference in proportions between the ciprofloxacin-piperacillin group and the tobramycin-piperacillin group in patients with a solid tumor or lymphoma 


who had successfully treated infections. 


cally significant difference was noted among the strata re- 
garding successful outcome of therapy (P > 0.2). In the 
patients with acute leukemia or a bone marrow transplant 
(strata I and II), the responses to ciprofloxacin-piperacillin 
versus tobramycin-piperacillin were similar (17.596 vs. 
17.1%, respectively; difference, 0.4 percentage points [CI, 
~7.4 to 9.2 percentage points]). Patients with solid tumors 
or lymphomas (strata HI and IV) who received ciproflox- 
acin-piperacillin had a higher rate of success than did pa- 
tients who received tobramycin-piperacillin (5096 [34 of 
68] vs. 31.6% [25 of 79]; difference, 18.4 percentage 
points [CI, 1.8 to 31.7 percentage points]). We found sim- 
ilar results in the intention-to-treat patients; 26.6% of pa- 
tients (72 of 271) receiving ciprofloxacin-piperacillin met 
the criteria for treatment success compared with 22.7% of 
patients (61 of 269) receiving tobramycin—piperacillin (dif- 
ference, 3.9 percentage points (CI, —3.1 to 11 percentage 
points]). 

All bacteremias except one were eradicated. The single 
episode of unresolved bacteremia involved a strain of group 
B streptococcus in a patient receiving tobramycin-pipera- 
cillin. The outcome of bacteremia was unknown in the 796 
of episodes for which no follow-up cultures were obtained. 

Outcome of therapy for documented. infections was 
similar in each group: Treatment was successful for 2296 of 
infections (33 of 153) in the ciprofloxacin-piperacillin 
group versus for 16% (27 of 173) in the tobramycin— 
piperacillin group (difference, 6 percentage points (Cl, 
—0.8 to 15.2 percentage points]). Treatment response for 
fevers of unknown origin was similar in both groups (37% 
[30 of 81] in the ciprofloxacin-piperacillin group vs. 39% 
[25 of 64] in the tobramycin-piperacillin group respond- 
ed; difference, —2 percentage points [CI, —19.3 to 15.3 
percentage points]). 

The most common reason for failure in both groups 
was modification of the antibiotic regimen. Antibiotic 
therapy was modified during the study period in 158 of 
234 episodes in the ciprofloxacin-piperacillin group and in 
171 of 237 episodes in the tobramycin-piperacillin group 
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(67.5% vs. 72.2%; difference, —4.7 percentage points [CI, 
713.3 to 4.1 percentage points]). Amphotericin B was the 
most commonly added agent in both groups, accounting 
for 2896 of antibiotic additions in the ciprofloxacin-pip- 
eracillin group and 2796 of additions in the tobramycin- 
piperacillin group. In 96.196 of these cases, amphotericin 
was added empirically for continued fever. Vancomycin 
was used empirically 62.596 of the time and was the agent 
added earliest in the course of therapy (median day of 
addition, 3). Vancomycin was the second most frequently 
added drug, followed by acyclovir and then fluconazole. 

Figure 3 uses a Kaplan-Meier curve to show time to 
fever response in the clinically evaluable patients. Time to 
fever response was defined as the time from onset of fever 
until the first of 4 consecutive days with a sustained body 
temperature lower than 37.8 ?C. Fever in the ciproflox- 
acin-piperacillin group resolved sooner than in the tobra- 
mycin-piperacillin group. The median time to fever re- 
sponse was 5 days in the ciprofloxacin-piperacillin group 
compared with 6 days in the tobramycin-piperacillin 
group (P = 0.0052). Seventeen percent of patients in the 
ciprofloxacin—piperacillin group compared with 30% 
of patients in the tobramycin-piperacillin group continued 
to have a fever during the study (difference, —13 percent- 
age points (CI, —21.3 to —5.3 percentage points]). 

The treatment groups did not differ in the secondary 
outcome variables. For survival during the neutropenic 
period, 96.296 of the clinically evaluable patients receiving 
ciprofloxacin-piperacillin survived compared with 94.196 
of those receiving tobramycin-piperacillin (difference, 2.1 
percentage points [CI, —2.2 to 6.4 percentage points]). 
Five patients in the tobramycin-piperacillin group were 
lost to follow-up before neutropenia resolved. Results were 
similar in the intention-to-treat patients; 94.5% of patients 
receiving ciprofloxacin—piperacillin survived versus 92.6% 
of those receiving tobramycin-piperacillin. 

We observed no difference between groups in the in- 
cidence of subsequent infection or superinfection. Seventy- 
five patients receiving ciprofloxacin-piperacillin compared 
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with 79 patients receiving tobramycin-piperacillin experi- 
enced either type of infection (32.1% vs. 33.3%; differ- 
ence, — 1.2 percentage points [CI, —10.2 to 7.6 percentage 
points]). Seven patients (2.99%) receiving ciprofloxacin— 
piperacillin and 13 patients (5.496) receiving tobramycin— 
piperacillin had subsequent bacteremias. In the tobramy- 
cin-piperacilln group, 15 organisms were found, 
including 6 coagulase-negative staphylococci isolates; 3 K. 
pneumoniae isolates; and 1 isolate each of E. coli, Proteus 
mirabilis, Streptococcus mitis, Bacteroides fragilis, diphthe- 
roids, and Candida albicans. In the ciprofloxacin-piperacil- 
lin group, 9 organisms were isolated, including 3 S. aureus 
isolates and 1 isolate each of coagulase-negative staphylo- 
cocci, B. uniformis, S. mitis, Hansenula anomala, C. parap- 
silosis, and C. lusitaniae. Enterocolitis developed in 17 pa- 
tients—9 in the ciprofloxacin-piperacillin group and 8 in 
the tobramycin-piperacillin group. Three patients (1.396) 
receiving ciprofloxacin—piperacillin and four patients 
(1.7%) receiving tobramycin-piperacillin had a superinfec- 
tion. In the ciprofloxacin-piperacillin group, all three su- 
perinfections involved bacteremia or fungemia. The organ- 
isms isolated were C. parapsilosis, S. aureus, and B. 
uniformis. Yn the tobramycin-piperacillin group, three pa- 
tients developed bacteremia or fungemia (S. mitis, coagu- 
lase-negative staphylococci, and C. albicans), and one pa- 
tient developed a streptococcal urinary tract infection. One 
patient receiving tobramycin-piperacillin had relapse of an 
Enterobacter cloacae infection of the urinary tract at 15 days 
after the end of therapy. 


Safety 
Adverse events, regardless of whether they appeared to 
be related to use of the study medication, were carefully 


recorded throughout the study (Table 4). Two hundred 
thirteen of the episodes in the ciprofloxacin—piperacillin 
group compared with 227 of the episodes in the tobramy- 
cin-piperacillin group (79% vs. 84%; difference, —5 per- 
centage points [CI, ~12.7 to 1.1 percentage points]) were 
associated with at least one adverse event that was catego- 
rized by the investigator as possibly or probably drug re- 
lated. The most common side effects were hypokalemia, 
diarrhea, rash, abnormal renal function, and abnormal liver 
function tests, each of which was reported in approxi- 
mately 2096 to 3096 of patients in each group. The treat- 
ment groups did not differ substantially in the nature or 
frequency of adverse events. Forty-five patients in the cip- 
rofloxacin—piperacillin group and 49 patients in the tobra- 
mycin-piperacillin group stopped receiving the study med- 
ication because of an adverse event (1796 vs. 1896; difference, 
— 1 percentage point [CI, —8.4 to 5.2 percentage points]). 
In both groups, medication use was discontinued most of- 
ten because of rash (in 52 patients) or abnormal kidney 
function (20 patients) or liver function (13 patients). 
One hundred sixty-one patients in the study (29.896) 
had elevations of at least 35 jumol/L (20.4 mg/dL) in 
serum creatinine level, which defined renal toxicity. The 
difference in elevations of serum creatinine levels between 
treatment groups was not significant (29.596 [80 patients] 
in the ciprofloxacin-piperacillin group vs. 30% [81 pa- 
tients] in the tobramycin-piperacillin group; difference, 
—0.5 percentage points [CL —8.7 to 7.5 percentage 
points]) (P > 0.2). When patients receiving other potential 
nephrotoxins were eliminated from our analysis, only 31 
patients were identified as having probable antibiotic-re- 
lated nephrotoxicity: 10 in the ciprofloxacin-piperacillin 


Figure 3. Kaplan--Meler curve showing time to fever response (product limit estimate) in patlents valid for efficacy In the 
clprofloxacin-piperactilin group (solid line) or tobramycin-plperaclllin group (dotted line). 
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Table 4. Adverse Events* 











Type of Eventt Ciprofloxacin-Piperacillin Tobramycin-Piperacillin P Value 
Group (n = 271) Group (n = 269) 
n (%) 

Any event 213 (79) 227 (84) 0.083 
Hypokalemia 76 (28) 71 Q6) 202 
Rash 72 (27) 7106 202 
Diarrhea 66 (24) 77 (29) 202 
Elevated ALT, AST, or alkaline phosphatase level 50 (18) 61 (23) 20.2 
Kidney function abnormalities 57 (24) 62 (23) 20.2 
Nausea 35 (13) 34 (13) 202 
Hyperglycemia 21 (8) 29 (11) 20.2 
Abdominal pain 22(8 23 (9) 20.2 
Vomiting 32 (12) 38 (10) 20.2 
Epistaxis 12 (4) 18 (7) 202 
Headache 16 (6) 16 (6) 70.2 
Hyperbilirubinemia 15 (6) 22 (8) 0.2 
Increased lactic dehydrogenase 14 (5) 21 (8) 20.2 
Pruritus 13 (5) 17 (6) 0.2 

* Events in the intention-to-treat population. The table shows events that were noted in at least 596 of the population. ALT = alanine aminotransferase; AST = aspartate 


aminotransferase. 
t Events judged by the investigator to possibly or probably be related to therapy. 


group and 21 in the tobramycin-piperacillin group. There- 
fore, probable antibiotic-related nephrotoxicity occurred in 
10 of 271 patients (3.6%) receiving ciprofloxacin—pipera- 
cillin versus in 21 of 269 patients (7.8%) receiving tobra- 
mycin-piperacillin (Cl, —8.496 to —0.196). Ninety-eight 
patients (18%) underwent baseline and posttherapy au- 
diography. One patient in each group demonstrated de- 
creased auditory acuity in one or both ears. 

The treatment groups did not differ significantly in 
the number of patients who died during the study period 
or up to 30 days after administration of the final dose of 
the study medication. Eighteen patients who received cip- 
rofloxacin-piperacillin died compared with 23 patients 
who received tobramycin-piperacillin (6.6% vs. 8.5%, re- 
spectively; difference, — 1.9 percentage points [C], —6.7 to 
2.9 percentage points]) (P > 0.2). The cause of death was 
comorbid illness in 68% of cases. One patient in the cip- 
rofloxacin-piperacillin group and 2 patients in the tobra- 
mycin-piperacillin group died of the initial bacterial infec- 
tion. Subsequent bacterial infection was identified as the 
cause of death in one patient in the ciprofloxacin-pip- 
eracillin group and in three patients in the tobramycin- 
piperacillin group. The cause of death was unknown in five 
patients. 


DISCUSSION 

Aminoglycoside plus antipseudomonas B-lactam com- 
binations have represented traditional treatment for neu- 
tropenic fever since the 1970s, when Schimpff and cel- 
leagues (1) first demonstrated their efficacy. The major 
drawback to aminoglycoside use has been the possibility of 
nephrotoxicity and ototoxicity. Wide ranges of toxicity 
have been reported, with commonly acknowledged rates of 
5% to 14% for nephrotoxicity and up to 41% for ototox- 
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icity (23-26). The risk for nephrotoxicity may be further 
increased by concurrent administration of other potential 
nephrotoxins, including amphotericin B, cyclosporine, di- 
uretics, or cisplatin. 

Although monotherapy has been used in this pa- 
tient population with third-generation cephalosporins 
(for example, cefepime or ceftazidime) and carbapenems 
(for example, meropenem or imipenem), combination 
therapy remains an important therapeutic option, in part 
because of development of resistance to these agents and 
toxicity. Ciprofloxacin is an attractive potential alternative 
in patients with febrile neutropenia because of its activity 
against aerobic gram-negative bacilli, including P. aerugi- 
nosa, and its potential synergy with B-lactam compounds 
(8-10, 27). When used as monotherapy, response rates 
similar to those seen in controls, at 6096 to 8896, have been 
reported (12, 13, 19, 22). However, small numbers of pa- 
tients, a marked variety of underlying diseases, varying de- 
grees and duration of neutropenia, and various dosing 
schedules have made interpretation of the data difficult. A 
single study demonstrated that relatively low dosing of cip- 
rofloxacin, at 200 to 300 mg intravenously every 12 hours, 
led to suboptimal responses (14). This finding, the impor- 
tance of gram-positive cocci, and the concern of resistance 
led to the successful use of high-dose ciprofloxacin, at 400 
mg intravenously every 8 hours (28). 

Studies of combination therapy using ciprofloxacin 
have reported. mostly favorable outcomes (18, 19). In a 
study similar to ours, Griggs and colleagues (18) compared 
ciprofloxacin plus piperacillin with gentamicin plus piper- 
acillin. Although only 96 patients were randomly allocated, 
most were recipients of bone marrow transplantation with 
long-standing neutropenia. Overall, success rates in pa- 
tients receiving ciprofloxacin were similar to those observed 
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in controls. The ciprofloxacin-containing regimen pro- 
vided significantly faster resolution of fever in patients with 
fevers of unknown origin and with gram-negative bactere- 
mia. As was typical in earlier studies, other antimicrobial 
agents, usually vancomycin or amphotericin, were added to 
the regimen in 56% to 70% of patients in both study 
groups. Most recently, oral ciprofloxacin has been used 
successfully as part of combination therapy in patients with 
neutropenia expected to be of short duration with no as- 
sociated complicating conditions (29-31). 

Several important features of our study design ate 
noteworthy. First, to our knowledge, this study represents 
the largest controlled trial of ciprofloxacin in neutropenic 
patients. Furthermore, patients were stratified according to 
the nature of the underlying disease and the use of colony- 
stimulating factors. This assured comparison of groups 
with a similar degree and duration of neutropenia. A strict 
definition of antibiotic success was used so that the addi- 
tion of any antimicrobial agent to the initial regimen 
would be viewed as a failure whether the addition was an 
antibacterial, antiviral, or antifungal agent. The goal was to 
unambiguously define the adequacy of each regimen to 
treat neutropenic fever, This resulted in a relatively low 
response rate in both groups when compared with the rates 
reported in other recent studies; however, the response rate 
in our study was similar to that of other studies that have 
used similar strict definitions (32-34). 

In our study, although the overall efficacy of ciproflox- 
acin—piperacillin was similar to that of tobramycin-pip- 
eracillin, the ciprofloxacin-piperacillin regimen produced a 
higher success rate in patients with lymphoma and solid 
tumors than did the regimen involving tobramycin. Use of 
ciprofloxacin led to normalization of fever 1 day earlier 
than did tobramycin—a finding also observed previously 
by Griggs and colleagues (18). Persons taking regimens 
with a more rapid time to response have been shown to 
have shorter hospital stays and lower costs of care (35). 
Although neither length of stay nor cost of care were mea- 
sured in this study, our finding of shorter fever duration 
may significantly affect quality and cost of care if it can be 
substantiated. 

The incidence of toxicity was similar in both treat- 
ment groups. Previous studies have also reported similar 
rates of nephrotoxicity for both regimens (18). The use of 
other potential nephrotoxins complicates the evaluation of 
renal toxicity related to use of the study medication. How- 
ever, when we eliminated patients receiving other potential 
nephrotoxins from our analysis, probable tobramycin- 
related toxicities were more common than probable cipro- 
floxacin-related nephrotoxicity. Ototoxicity was similarly 
difficult to evaluate. Because of severity of illness, only 98 
study patients (18%) underwent repeated audiography. 

Caution is warranted because of increased ciprofloxa- 
cin resistance at many centers. Resistance rates in gram- 
negative bacilli as high as 24% have been observed, repre- 
senting a major change since the completion of this study, 
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when no resistant gram-negative bacilli had been noted 
(36, 37). Researchers have observed similar increases in the 
rate of resistance to most antibiotics that are commonly 
used alone or in combination in patients with febrile neu- 
tropenia (36, 38). Because resistance patterns vary greatly 
by geography (39) and clinical setting (40), susceptibility 
patterns need to be reviewed regularly to determine the 
usefulness of any antibiotic, independent of reports in the 
literature. 

To our knowledge, this study is the first large, con- 
trolled, double-blind examination of ciprofloxacin as part 
of a combination regimen for empirical therapy of neutro- 
penic fever. Our results clearly establish that use of cipro- 
floxacin, at a dose of 400 mg administered intravenously 
every 8 hours, in combination with piperacillin is at least as 
effective as use of tobramycin plus piperacillin as empirical 
therapy of fever in patients with neutropenia. This study 
adds another clinically proven regimen to the therapeutic 
options available for this most-difficult-to-treat patient 
population. 
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Background: Deciding which patients should receive thrombo- 
lytic therapy or percutaneous transluminal coronary angloplasty 
(PTCA) for acute myocardial infarction (AMI) can be difficult, 
especially for less-obvious candidates and when consulting phy- 
siclans are off site. 


Objective: To test whether the electrocardlograph-based Throm- 
bolytic Predictive Instrument (TPi) improves use of thrombolytic 


and overall reperfusion therapy. 


Design: 22-month randomized, controlled, clinical effectiveness 
trial. 


Setting: Emergency departments at 28 urban, suburban, and rural 
hospitals In the United States. 


Patients: Persons presenting to the emergency department with 
AMI and ST-segment elevation on an electrocardiogram (ECG). 


Intervention: TPI predictions automatically printed on ECG text 
headers. 


Measurements: Percentages of patients receiving thrombolytic 
therapy, thrombolytic therapy within 1 hour of Initial ECG, and 
overall reperfusion (thrombolytic therapy or PTCA). 


Results: Of 2875 patients with AMI, 1243 (43.2%) had ST- 
segment elevation. Of these, 1197 were randomly assigned to 
study groups; 732 (61.2%) had Inferior AMI, and 465 (38.8%) 
had anterior AMI. A total of 60.5% of controls and 62.1% of TPI 
patients (P = 0.2) recelved thrombolytic therapy, 52.5% of con- 
trois and 53.3% of TPI patients received thrombolytic therapy 
within 1 hour (P > 0.2), and 67.6% of controls and 70.3% of TP! 
patients recelved overall reperfusion (P = 0.2). Of patients with 


inferlor AMI In the control group versus the TPI group, 61.1% 
versus 67.6% (P = 0.03) received thrombolytic therapy, 53.2% 
versus 58.696 (P — 0.08) recelved thrombolytic therapy within 1 
hour, and 67.7% versus 74.796 (P = 0.03) recelved overall reper- 
fusion. Of patients with anterior AMI in the control group versus 
the TP! group, 59.5% versus 53.9% (P > 0.2) recelved thrombo- 
lytic therapy, 51.4% versus 45.3% (P > 0.2) received thrombolytic 
therapy within 1 hour, and 67.6% versus 63.8% (P 0.2) re- 
ceived overall reperfusion. Among women (n = 398) In the control 
group versus the TP! group, 48.1% versus 58.2% (P = 0.03) re- 
ceived thrombolytic therapy, 40.5% versus 48.4% (P = 0.10) re- 
celved thrombolytic therapy within 1 hour, and 55.7% versus 
65.7% (P = 0.04) received overall reperfusion. Of patients who 
required physician consultation by telephone (n = 271) in the 
control group versus the TP! group, 47.3% versus 632% (P= 
0.01) received thrombolytic therapy, 41.1% versus 53.6% (P= 
0.04) recelved thrombolytic therapy within 1 hour, and 50.7% 
versus 66.4% (P = 0.01) received overall reperfusion. 


Conclusions: The TPI Increased use of thrombolytic therapy, use 
of thrombolytic therapy within 1 hour, and use of overall coronary 
reperfusion by 11% to 12% for patients with inferlor AMI, 18% 
to 22% for women, and 30% to 34% for patients with an off-site 
physician. Although its effect was minimal on patients with high 
baseline reperfusion rates, the TPI increased use and timeliness of 
reperfusion In often-missed groups and when involved physicians 
were off site. 


Ann Intern Med. 2002;137:87-95. 
For author affiflations, see end of text. 
* For a list of the TPI Trial Investigators, see the Appendix. 
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mergent coronary reperfusion for acute myocardial in- 

farction (AMI) can be lifesaving for appropriate pa- 
tients who are promptly recognized and treated (1—4). 
However, in the emergency department setting, this 
prompt recognition can be difficult, especially for less- 
obvious candidates and when physician decision makers 
are not all on site. To assist in treatment decisions, the 
Thrombolytic Predictive Instrument (TPI), incorporated 
into conventional computerized —electrocardiography, 
prints on the electrocardiogram (ECG) text header its pre- 
dictions of key outcomes of thrombolytic therapy: 30-day 
mortality, l-year mortality, cardiac arrest, hemorrhagic 
stroke, and bleeding requiring transfusion (5, 6). 

Over the past decade, as a result of intensive efforts by 
physician leaders, the U.S. National Institutes of Health 
National Heart Attack Alert Program, organizations inter- 





ested in quality of medical care, the pharmaceutical indus- 
try, and others (3, 7-16), more patients with AMI have 
received thrombolytic therapy and have received it sooner 
(17). However, further improvement is needed (17-20), 
especially for patients with AMI other than anterior AMI 
(the category of AMI for which thrombolytic therapy was 
first recognized as effective [1, 2]) and for women (who 
have received reperfusion therapy at lower rates than men 
[18, 20]). Also needed are ways to support prompt, accu- 
rate decisions about reperfusion therapy in hospitals and in 
prehospital emergency medical service (EMS) settings 
where consultation with off-site physicians may be re- 
quired. The need for prompt recognition of potential ben- 
efit also applies to acute reperfusion by primary percutane- 
ous transluminal coronary angioplasty (PTCA), which may 
be equivalent to thrombolytic therapy or even preferable 
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Context 


Decision making about thrombolysis in acute myocardial 
infarction (AMI) can be difficult. The Thrombolytic Predic- 
tive Instrument (TPI) estimates the risk for death and hem- 
orrhage with and without thrombolysis. Its effect on pa- 
tient care is unknown. 


Contribution —— 





This randomized trial of the TPI in emergency departments 
showed that printing TP! predictions on the admission 
electrocardiogram increased the frequency of reperfusion 
for inferior AMI but not anterior AMI. The effect of the 
TPI was greatest for women and for patients who required 
off-site consultation. 
Implications =. 2 


The TPI is a tool to assure all patients the same standard 
of care. 








-The Editors 


for some patients with AMI (21-25). Thus, any method of 
increasing use of thrombolytic therapy should not interfere 
with the alternative use of PTCA, when indicated. 

To test whether the TPI addresses these needs, we did 
a randomized, controlled, clinical effectiveness trial in the 
emergency departments of 28 diverse hospitals. We sought 
to determine whether the TPI would help physicians 1) 
identify patients needing thrombolytic therapy who would 
not otherwise have been identified; 2) use thrombolytic 
therapy sooner; 3) identify more candidates for overall cor- 
onary reperfusion, including medical thrombolysis or pri- 
mary PTCA; and 4) expedite decisions about reperfusion 
when physician decision makers are not all on site. 


METHODS 
Study Sites 

Our study was done in 28 U.S. hospitals, including 
public, private, community, and tertiary care hospitals in 
urban, suburban, and rural areas: Bess Kaiser Medical Cen- 
ter (Portland, Oregon), Boston City Hospital (Boston, 
Massachusetts), Box Butte General Hospital (Alliance, Ne- 
braska), Carney Hospital (Dorchester, Massachusetts), Ce- 
dars-Sinai Medical Center (Los Angeles, California), Chad- 
ron Community Hospital (Chadron, Nebraska), Cooley 
Dickinson Hospital (Northampton, Massachusetts), Deca- 
tur County Hospital (Oberlin, Kansas), Franklin Medical 
Center (Greenfield, Massachusetts), Huntington Hospital 
(Huntington, New York), Lincoln Community Hospital 
(Hugo, Colorado), Mary Lane Hospital (Ware, Massachu- 
setts), Memorial Health Center (Sidney, Nebraska), Me- 
morial Hospital (Craig, Colorado), New England Medical 
Center (Boston, Massachusetts), Noble Hospital (West- 
field, Massachusetts), North Shore University Hospital- 
Glen Cove (Glen Cove, New York), Plains Medical Center 
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(Limon, Colorado), Presbyterian/St. Luke's Medical Cen- 
ter (Denver, Colorado), Regional West Medical Center 
(Scottsbluff, Nebraska), Rhode Island Hospital (Provi- 
dence, Rhode Island), Silverheels Health Center (Fairplay, 
Colorado), Southeast Colorado Hospital (Springfield, Col- 
orado), Sunnyside Medical Center (Clackamas, Oregon), 
Swedish Hospital (Engelwood, Colorado), Timberline 
Medical Center (Granby, Colorado), University Hospital 
(Boston, Massachusetts), and University Hospital-Stony 
Brook (Stony Brook, New York). 


Patients and Intervention 

We included all consenting patients 35 years of age 
and older who 1) presented with AMI to any study hospi- 
tal during the 22-month period beginning 24 April 1995 
and 2) had, on presentation to the emergency department, 
detection of ST-segment elevation characteristic of AMI on 
an ECG. 

At study hospitals, software that generated the TPI 
predictions was installed on conventional computerized 
electrocardiographs (Hewlett-Packard, Palo Alto, Califor- 
nia) so that ST-segment elevation characteristic of AMI 
was automatically detected. When this elevation was de- 
tected, the patient was automatically randomly assigned to 
the control or the TPI group. Randomization did not delay 
obtaining an ECG or treatment. (In accordance with In- 
stitutional Review Board approval [given that usual ECGs 
and ECGs with TPI predictions both represent standard 
care and that it is necessary not to disrupt initial emergency 
care], we obtained written informed consent as soon as was 
practical after the initial ECG.) For patients in the TPI 
group, the electrocardiograph automatically prompted the 
user to enter patient information needed to make the TPI 
predictions: age, sex, history of hypertension, history of 
diabetes, blood pressure, and time since onset of ischemic 
symptoms. The remaining variables, based on measure- 
ment of ECG waveforms, were automatically acquired by 
the electrocardiograph. Then the ECG was printed with 
the TPI predictions on its header. If any variables for the 
calculations were missing, predictions were not calculated 
and an alert listing the missing variables was printed. Entry 
of missing data, if available, was allowed. Predictions were 
not generated for patients older than 75 years of age (5, 26, 
27). For controls, the ECG was automatically printed. with 
the header text customarily used in that emergency depart- 
ment. 


Data Collection and Analysis 

At presentation and during hospitalization, we col- 
lected sociodemographic information; data on clinical fea- 
tures, ECGs, and all cardiac biomarker test results (at min- 
imum, serial creatine kinase MB tests) at presentation and 
follow-up; the triaging physician's training level and spe- 
cialty and whether he or she was emergency department- 
based; whether on- or off-site (telephone) consultations 
were used in making the reperfusion treatment decision; 
whether the patient received thrombolytic therapy and, if 
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so, the time from onset of chest pain to receipt of therapy; 
and whether the patient received primary PTCA. The TPI 
software allowed real-time acquisition of the clinical vari- 
ables required for the TPI calculations and automatic ac- 
quisition of Q-wave, ST-segment, and T-wave measure- 
ments. Follow-up data needed to assign confirmed “true” 
diagnoses were collected from arrival at the emergency de- 
partment through the 30-day follow-up visit. The overall 
30-day follow-up rate was 100%. 

Site physicians, blinded to study group assignments, 
used World Health Organization criteria (28) to assign 
confirmed diagnoses on the basis of oresentation, clinical 
course, initial and follow-up ECGs, and biomarker tests. 
An AMI was classified as anterior if the patient had at least 
two contiguous ECG anterior leads with ST-segment ele- 
vation, regardless of whether this was accompanied by ele- 
vation elsewhere. Any AMI with no significant anterior 
ST-segment elevation was classified as inferior. Emergency 
department care was classified by whether consultation 
with an off-site physician was used in making the treat- 
ment decision. Hospital size, hospital type, presence of on- 
site emergency department staff, and physician type were 
used as potentially explanatory variables. 


Statistical Analysis 

Baseline comparisons of patient characteristics be- 
tween the control and TPI groups were done by using 
t-tests for continuous variables and chi-square tests for cat- 
egorical variables. Because of skewed distributions of times 
from symptom onset, median times from symptom onset 
to initial ECG were compared between groups by using the 
Wilcoxon rank-sum test. Chi-square tests for 2 X 2 tables 
were used to compare crude differences between groups in 
rates of use of thrombolytic therapy; use of thrombolytic 
therapy within 1 hour of randomization; and overall use of 
reperfusion, including PTCA. The predictive discrimina- 
tion of the TPI’s mortality predictions was measured by 
using the area under the receiver-operating characteristic 
(ROC) curve, estimated by the c statistic from the logistic 
regression model predicting the outcome with the pre- 
dicted values as the sole independent variable. 

Relative risks and P values were derived from the 
2 X 2 tables and chi-square tests. Analyses by AMI loca- 
tion and patient sex were also adjusted for hospital type 
(urban teaching hospital, teaching-affiliated hospital, or 
community or rural hospital by using the Cochran- 
Mantel-Haenszel test. Hospital groupings were made be- 
fore analyses were done and reflect similar characteristics 
and expected reperfusion rates. Commonality of the rela- 
tive risk across hospital type was tested by using the 
Breslow—Day chi-square statistic. We used SAS, version 8 
(SAS, Inc., Cary, North Carolina) for all analyses. 


Role of the Funding Source 

Neither the funding source nor the manufacturers of 
equipment or software had any role in the collection, anal- 
ysis, or interpretation of data or in the writing or submis- 
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emergency department 
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AMI = acute myocardial infarction; TPI = Thrombolytic Predictive In- 
strument. 


sion of this paper for publication. Primary data analyses, 
including breaking of the randomization code, were done 
first by an outside independent statistician on the Data 
Monitoring and Safety Committee. 


RESULTS 

As shown in the Figure, a total of 8919 patients with 
possible AMI were screened for study eligibility. Of 3266 
eligible patients with AMI, 2879 (8896) consented to par- 
ticipate; 1237 (4396) had AMI with ST-segment elevation 
detected and were randomly assigned to study groups by . 
the electrocardiograph. Of these 1237 patients, 40 (3.296) 
had two different randomization assignments and thus 
were excluded from the trial. Of the 1197 patients in- 
cluded in the trial, those assigned to the control group 
(n = 587) and those assigned to the TPI group (7 = 610) 
were similar, except for trends toward more previous cor- 
onary artery disease in the control group and more diabetes 
in the TPI group (Table 1). The 1642 consenting patients 
with AMI without ST-segment elevation were included in 
a "non-trial" registry. 

For safety, we monitored patients who had ST-seg- 
ment elevation detected but did not bave AMI. The con- 
trol group had 191 such patients, of whom 1 (0.596) re- 
ceived thrombolytic therapy; the TPI group had 208 such 
patients, of whom 3 (1.496) received thrombolytic therapy 
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Table 1. Presenting Characteristics of Patients with Acute 
Myocardial Infarction Who Were Randomly Assigned to 
Study Groups* 





Characteristic Control Group TPI Group P Value 
(n = 587) (n = 610) 
Mean age, y 63.8 63.6 za0.2 
Male sex, % 68.5 65.1 0.2 
Ethnicity, % 
White 91.7 91.6 
Black 4.1 4.8 0.2 
Hispanic 2.7 2.0 
Other 1.5 1.6 
Mean systolic blood pressure — 142.9 142.4 20.2 


Median tíme from onset of 
symptoms to arrival at the 
emergency department 
(25th, 75th percentile), min 

Clinical features, % 


142 (81, 279) 131 (79, 265) 202 


History of hypertension 50.9 51.0 20.2 

History of coronary artery 37.8 34.1 0.18 
disease 

History of diabetes 18.2 22.5 0.07 

Previous MI 27.8 24.1 0.15 

Anterior acute MI 37.8 39.8 OQ 

Previous thrombolytic 5.7 6.8 20.2 
therapy 

Previous stroke 5.6 4.1 20.2 








* MI = myocardial infarction; TP] = Thrombolytic Predictive Instrument. 


(P > 0.2). We also monitored use of thrombolytic therapy 
in patients with contraindications; the control group had 
two such patients (0.6%), and the TPI group had one 
(0.3%) (P > 0.2). The rate of use of thrombolytic therapy 
for study patients was 69.0%. Use varied by type of hos- 
pital, with observed rates of 46.3%, 73.5%, and 70.5% in 
urban teaching, teaching-affiliated, and rural or commu- 
nity hospitals, respectively. Across all hospitals, 52.9% of 
patients received thrombolytic therapy within 1 hour 
(39.8% at urban teaching hospitals, 65.0% at teaching- 
affiliated hospitals, and 59.0% at rural or community hos- 
pitals). The rate of overall reperfusion, including thrombo- 
lytic therapy or primary PTCA, was 62.8% at urban 
teaching hospitals, 74.3% at teaching-affiliated hospitals, 
and 72.5% at rural or community hospitals. Neither patient 
sex nor AMI location differed significantly by hospital type. 


Table 2 shows that printing TPI predictions on the 
ECG significantly improved reperfusion rates for inferior, 
but not anterior, AMIs. Among the 732 patients (61.2%) 
with inferior AMI, 61.1% of those in the control group 
and 67.6% of those in the TPI group received thrombo- 
lytic therapy (P = 0.03); 53.2% of those in the control 
group and 58.6% of those in the TPI group received this 
therapy within 1 hour (P = 0.08). Rates of overall reper- 
fusion (thrombolytic therapy or primary PTCA) were 
67.7% in the control group and 74.7% in the TPI group 
(P = 0.03). These absolute changes of 5 to 7 percentage 
points represent relative changes of 11% to 12%. Among 
the 465 trial patients (38.8%) with anterior AMI, no sig- 
nificant differences were seen between the control and TPI 
groups, as shown by relative risks of 0.9 to 1.0 (P > 0.2) 
for each reperfusion treatment measure. 

Table 3, in which patients with inferior and anterior 
AMIs are combined, shows the effect of the TPI in women 
and men. In women, TPI increased the rate of use of 
thrombolytic therapy from 48.1% to 58.2% (P = 0.03), 
increased the rate of use of thrombolytic therapy within 1 
hour from 40.596 to 48.4% (P = 0.10), and increased the 
rate of use of overall reperfusion from 55.7% to 65.7% 
(P = 0.04). These absolute increases of 8 to 10 percentage 
points represent relative increases of 1896 to 2296. In men, 
when those with inferior and those with anterior AMIs 
were combined, the effect of TPI was not significant. 

Table 4 shows the effect of the TPI when telephone 
consultation with an off-site primary care physician or car- 
diologist was required. When consultation was done en- 
tirely by telephone (1 = 271), 47.3% of the control group 
and 63.2% of the TPI group received thrombolytic therapy 
(P = 0.01), 41.1% of the control group and 53.6% of the 
TPI group received thrombolytic therapy within 1 hour 
(P = 0.04), and 50.7% of the control group and 66.4% of 
the TPI group received overall reperfusion (P = 0.01). 
These absolute changes of 13 to 16 percentage points rep- 
resent relative changes of 30% to 34%. Consistent effects 
were seen in separate subgroup analyses for telephone con- 
sultations with primary care physicians and cardiologists. 

Table 5 shows the effect of TPI among the 56 patients 


Table 2. Effect of the Thrombolytic Predictive Instrument on Treatment of Patients with Acute Myocardial Infarction by Location 


of Infarction* 




















Patients Treatment Received Control Group TPI Group Relative Risk with TPI P Valuet 
(n = 587), % (n = 610), % (95% CDt 

All patients (n = 1197) Thrombolytic therapy within 1 hour 52.5 53.3 .0 (0.9-1.2) 70.2 
Thrombolytic therapy 60.5 62.1 .1 (0.96-1.1) 0.2 
Thrombolytic therapy or PTCA 67.6 70.3 1.0 (0.97~1.1) 0.2 

Patients with inferior AMI (n = 732) Thrombolytic therapy within T hour 532 58.6 1.1 (0.9-1.3) 0.08 
Thrombolytic therapy 61.1 67.6 1.1 (1.01—1.2) 0.03 
Thrombolytic therapy or PTCA 67.7 74.7 3001-123) 0.03 

Patients with anterior AMI (n = 465) Thrombolytic therapy within 1 hour 51.4 45.3 0.9 (0.81.1) 20.2 
Thrombolytic therapy 59.5 53.9 0.9 (0.8-1.1) >0.2 
Thrombolytic therapy or PTCA: 67.6 63.8 0 (0.8-1,1) 202 

* AMI = acute myocardial infarction; PTCA = primary percutaneous transluminal coronary angioplasty; TP] = T ‘hrombolytic Predictive Instrument. 


t Adjusted for type of hospital. 
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Table 3. Effect of the Thrombolytic Predictive Instrument on Treatment of Patients with Acute Myocardial Infarction by Patient Sex* 











Patients Treatment Received Control Group TPI Group Relative Risk with TPI P Valuet 
(n = 587), % (n = 610), % (95% Ct 
Women (n = 398) Thrombolytic therapy within 1 hour 40,5 48.4 1.2 (0.96-1.5) 0.10 
Thrombolytic therapy 48.1 582 1.2 (1.01-1.5) 0.03 
Thrombolytic therapy or PTCA 55.7 65.7 12 (1.0-1.4) 0.04 
Men (n = 799) Thrombolytic therapy within 1 hour 58.0 55.9 1.0 (0.9-1.1) 02 
Thrombolytic therapy 66.2 64.2 1.0 (0.9-1.1) 20.2 
L. Thrombolytic therapy or PTCA 73.1 72.8 1.0 (0.9-1.1) 0.2 
* PTCA = primary percutaneous transluminal coronary angioplasty; TPI = Thrombolytic Predictive Instrument, 


t Adjusted for type of hospital. 


seen at hospitals without on-site emergency department 
physicians. The small size of this group limits our ability to 
detect statistical significance, but the results show absolute 
increases of 18 to 26 percentage points in use of thrombo- 
lytic therapy, use of thrombolytic therapy within 1 hour, 
and overall reperfusion, representing relative increases of 
44% to 5396. The TPI predictions of 30-day mortality 
were very good, as shown by the area under the ROC curve 
of 0.82 for all patients, 0.85 for recipients of thrombolytic 
therapy, and 0.84 for PTCA recipients. These models were 
also well calibrated, with similar agreement between ob- 
served and predicted mortality rates across the entire risk 
range. 

Although this trial was not powered to detect signifi- 
cant differences in mortality and stroke rates, we moni- 
tored these outcomes for safety reasons. Overall mortality 
rates were 3.4% in the control group and 5.0% in the TPI 
group (P = 0.15). When these rates were corrected for the 
higher rate of diabetes in the TPI group, again, they did 
not differ significantly (P> 0.2). Three strokes each 
(0.596) occurred in the control and TPI groups (P > 0.2). 
Thrombolysis-related bleeding requiring transfusion oc- 
curred in 16 controls (4.5%) and 22 patients in the TPI 
group (5.8%) (P > 0.2). 


Discussion 

This multicenter, controlled, clinical effectiveness trial 
tested the effect of having an electrocardiograph automat- 
ically print, on the ECGs of patients presenting to emer- 
gency departments, TPI predictions of the benefit of 
thrombolytic therapy for AMI. Although the intervention 
had minimal effect in patient groups with already-high 
rates of reperfusion, it increased and expedited use of 
thrombolytic and overall reperfusion therapy for patients 
typically treated less often or less quickly. In patients with 
inferior AMI, the TPI significantly increased rates of use of 
thrombolytic therapy, use of thrombolytic therapy within 
1 hour of arrival at the emergency department, and use of 
overall acute reperfusion (thrombolytic therapy or primary 
PTCA), all by 11% to 12% (Table 2). It seems that the 
TPI helped physicians recognize the need for reperfusion 
in patients with inferior AMIs; this is the most common 
location of AMI, although less typically targeted for reper- 
fusion (29). For both inferior and anterior AMIs, we con- 
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firmed earlier findings (18, 20) that women receive reper- 
fusion less often than men. This difference was corrected 
when the TPI was used. The lower baseline proportions of 
women receiving thrombolytic therapy, receiving throm- 
bolytic therapy within 1 hour, and receiving any reperfu- 
sion increased by 1896 to 2296 (Table 3). This suggests 
that the TPI was particularly useful for patients whose need 
for reperfusion is currently less well recognized. 

The TPI also increased use and promptness of reper- 
fusion in situations with logistic impediments to treat- 
ment. Delays in use of thrombolytic therapy occur when 
consultation with an off-site physician is needed (20, 30); 
the TPT's effect was pronounced in this setting. Among all 
patients with AMI in this situation, the TPI increased rates 
of use of thrombolytic therapy, use of thrombolytic ther- 
apy within 1 hour, and use of overall acute reperfusion, all 
by 30% to 34% (Table 4). This was underscored by even 
larger increases (44% to 53%) among patients seen at hos- 
pitals without on-site emergency department physicians 
(Table 5). These results suggest that use of the TPI in 
emergency departments where off-site physician consulta- 
tion is needed, and possibly in EMS settings where physi- 
cian supervision is entirely remote, should increase the use 
and timeliness of reperfusion. Given the prevalence of 
these settings across the United States, this could have a 
substantial nationwide effect on the treatment of AMI. 

Many programs have been developed to increase use of 
thrombolytic and reperfusion therapy for AMI (3, 7~16), 
but individual patient-specific approaches have not previ- 
ously been used. Currently, to make a decision about 
reperfusion in practice, physicians must recall results from 
controlled clinical trials that apply to general classes of 
patients (for example, early vs. late presentation, anterior 
vs. inferior AMI, large vs. small AMI, and younger vs. 
older patients) obtained from medical journals, pharma- 
ceutical representatives, colleagues, and guidelines. In con- 
trast, the TPI gives the physician specific predictions of the 
effect of thrombolytic therapy based on a particular pa- 
tient's presenting features; vital signs; time since symptom 
onset; and detailed ECG indices of AMI earliness (in rela- 
tion to the infarction process), location, and size (5, 6, 31, 
32). These predictions apply the results of the many clin- 
ical trials on which the TP] models are based to specific 
patients. These predictions, generated when the TPI pro- 
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Table 4. Effect of the Thrombolytic Predictive Instrument on Patients with Acute Myocardial Infarction for Whom Physician 


Consultation Was Entirely by Telephone (n = 271)* 








Treatment Received Control Group TPI Group Relative Risk with TPI P Value 
(n = 146), % (n = 125), % (95% Cl) 
Thrombolytic therapy within 7 hour 41.1 53.6 1.3 (1.01-1.7) 0.04 
Thrombolytic therapy 47.3 63.2 1.3 (1.2-3.1) 0.01 
Thrombolytic therapy or PTCA 50.7 66.4 13 (1.1-1.6) 0.01 
* PTCA = primary percutaneous transluminal coronary angioplasty: TPE = Thrombolytic Predictive Instrument. 


gram detects ST-segment elevation consistent with AMI, 
seem to supplement (but not replace) physicians’ decision 
making about treatment for specific patients. 

General and patient-specific approaches probably both 
work, and they may well supplement each other. Indeed, 
the relatively high rates of thrombolytic and overall reper- 
fusion therapy for patients with AMI, about 4396 in our 
study, confirm improvements as a result of ongoing general 
attempts to improve use of thrombolytic therapy. How- 
ever, room for improvement may still exist, as shown by 
use rates greater than 50% in Europe (33) and the fact that 
some groups, particularly women (17, 18, 20, 33, 34) and 
patients with inferior AMI (35), still seem to be under- 
treated. The TPI's improved rates of reperfusion among 
women and patients with inferior AMI suggest that addi- 
tional improvement results from real-time, patient-specific 
support for decision making. This support also seems to 
help when no emergency department physician is on site or 
when needed consultation is available only by telephone; 
both situations are associated with delays in reperfusion 
(20, 30), and these delays are lessened with TPI use. This 
effect is analogous to that of the patient-specific predictions 
of the electrocardiograph-based acute cardiac ischemia 
time-insensitive predictive instrument (ACI-TIPD, which 
most improves emergency department triage for patients 
cared for by unsupervised residents and patients with stable 
angina pectoris, for whom improved decision making is 
needed (36, 37). It seems that real-time bedside support for 
patient-specific decision making may build on and enhance 
the effect of general efforts to improve care for AMI. 

It is hard to project the likely effect of the TPI on 
AMI-related mortality rates nationwide. Patients with 
small inferior AMIs have relatively low mortality rates, and 
increased reperfusion will therefore yield relatively small 
absolute benefits in survival in these patients (38). How- 
ever, given that more than 60% of AMIs are inferior (34) 
and that the survival benefit of increased reperfusion for 


large inferior AMIs approaches that for anterior AMIs, the 
effect seen in our trial for inferior AMI should benefit many 
patients. In addition, improved survival rates for women, 
who are more likely to die of AMI, will have an important 
effect. Projected nationwide, the relative increases seen in 
our trial (10% for patients with inferior AMI and 20% for 
women with AMI) in rates of thrombolytic therapy, throm- 
bolytic therapy within 1 hour, and overall reperfusion should 
be substantial. Additional effects can be expected from the 
TPIs effect on care when consultation with an off-site 
physician is needed or when a full-time emergency depart- 
ment physician is lacking; these situations are associated 
with longer times to reperfusion and potentially higher 
mortality rates (20, 30). Moreover, as prehospital throm- 
bolytic treatment becomes more common for patients with 
long transport times to hospitals, the substantial effect of 
the TPI on rates of reperfusion in such settings, and 
thereby on rates of death from AMI, should increase. 

It is noteworthy that when we pooled all trial settings, 
the TPI’s effect was not seen among patients with anterior 
AMI and, when AMI locations were combined, among 
men. The need for reperfusion in patients with anterior 
AMIs has been emphasized longer than the need for reper- 
fusion in patients with inferior AMIs, and anterior AMIs 
are more easily recognized in the precordial leads of the 
conventional ECG. Physicians are already skilled at identi- 
fying patients with anterior AMIs as candidates for reper- 
fusion, and at treating them. In addition, AMI presents 
more “classically” and is better recognized (and treated) in 
men than women (39—41). The high rates of reperfusion 
for patients with anterior AMI and for men in experienced 
centers may require little improvement. However, al- 
though fewer than 5% of our patients were seen in hospi- 
tals without on-site emergency department physicians, and 
although none were treated while in transit to the hospital 
via EMS (when all physician input would be remote), our 
results show improvement in the speed and use of reperfu- 


Table 5. Effect of the Thrombolytic Predictive Instrument on Patients with Acute Myocardial Infarction Who Presented to Hospitals 


without an On-Site Emergency Department Physician (n = 56)* 





Treatment Received Control Group 


(n = 22), % 
Thrombolytic therapy within 1 hour 40.9 
Thrombolytic therapy 50.0 
Thrombolytic therapy or PTCA 54.6 


TPI Group Relative Risk with TPI P Value 
(n = 34), % (95% CI) 

58.8 1.4 (0.82.6) 0.19 
76.5 1.5 (0.97-2.4) 0.04 
79.4 1.5 (0.96-2.2) 0.05 





“PTCA = primary percutaneous transluminal coronary angioplasty: TPL = 
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sion among all patients with AMI (including men and 
those with anterior AMI) when the emergency department 
physician or needed physician consultants are off site. 
Given that many emergency departments are not staffed 24 
hours per day and that, especially in rural settings, long 
transport times may mandate EMS use of thrombolytic 
therapy or early recognition for direct transport to one of 
the 2096 of U.S. hospitals (1096 of European hospitals) 
that can do primary PTCA (42), it seems likely that the 
TPI would improve care for patients with anterior AMI in 
such settings; this deserves further study. 

The TPI-capable electrocardiographs may be particu- 
larly useful in EMS settings. Prehospital administration of 
thrombolytic therapy has already shown promise (43—46). 
The new availability of single-bolus thrombolytic therapy 
(47-49) and the increasing availability of 12-lead ECGs in 
ambulances (50—54) are providing a foundation for better 
exploitation of this treatment approach (55-57) Auto- 
matic generation in the field of TPI predictions for patients 
with ST-segment elevation indicative of AMI could sup- 
port EMS use of thrombolytic therapy. In addition, for 
patients with contraindications to thrombolysis, pzehospi- 
tal identification by the TPI could obviate transport to a 
facility without primary PTCA ability, and therefore the 
need for re-transport to a PTCA-capzble center. C'arifying 
needs and options for reperfusion in the field, especially in 
rural areas, would save time and thereby improve patient 
outcomes (58). That the TPI increased overall rates of 
reperfusion, by either thrombolytic therapy or primary 
PTCA, suggests that it could facilitate use of reperfusion in 
prehospital EMS settings. 

As an adjunct to real-time clinical use of the TPI, 
retrospective use of the TPI’s predictions for comparison 
with actual clinical outcomes may be useful in efforts to 
improve the care of patients with AMI. As a validated, 
clinically based set of predictive models, using the TPI to 
make risk-adjusted predictions of expected mortality rates 
and other outcomes might be more attractive to clinicians 
than the commonly used risk-adjusted predictions based 
on medical record review or insurance claims data (59, 60). 
This is supported by our confirmation of the TPI’s very 
good predictive performance for patients receiving throm- 
bolytic therapy or PT'CA (ROC areas, 0.82 to 0.85). Be- 
cause clinical improvement initiatives based on compari- 
sons of actual and predicted clinical outcomes will succeed 
only to the degree that physicians accept the validity and 
fairness of these comparisons, use of the TPI may improve 
care more than current outcome reports not based on clin- 
ically applicable predictive models. Accordingly, it seems 
reasonable to develop and test outcome reports based on 
the TPI. 

In summary, our results suggest that the TPI is appro- 
priate in a wide range of emergency departments and prob- 
ably in prehospital EMS settings. It appears to facilitate use 
of thrombolytic and overall reperfusion therapy, including 
PTCA, and thus appears adaptive to the current trend of 
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increasing use of PTCA. Further clinical trials should be 
done where the TPI might particularly benefit care, includ- 
ing rural and EMS settings. Also warranted are studies to 
understand how the TPI can best be combined with edu- 
cation, real-time support for decision making, and feed- 
back reports to improve treatment of AMI. 
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Cost-Effectiveness Analyses of Colorectal Cancer Screening: A 
Systematic Review for the U.S. Preventive Services Task Force 


Michael Pignone, MD, MPH; Somnath Saha, MD, MPH; Tom Hoerger, PhD; and Jeanne Mandelblatt, MD, MPH 


Purpose: To perform a systematic review of the cost-effective- 
ness of colorectal cancer screening for the U.S. Preventive Services 
Task Force. 


Data Sources: MEDLINE and the British National Health Service 
Economic Evaluation Database, January 1993 through September 
2001. 


Study Selection: Original economic evaluations of colorectal 
cancer screening in average-risk patients were reviewed. The au- 
thors sought studies addressing the incremental cost-effectiveness 
of different screening strategies compared with no screening, of 
different screening strategies compared with one another, and of 
different ages of screening initiation and cessation. Two investi- 
gators independently reviewed each abstract, and potentially eli- 
gible articles were retrieved. A four-member working group 
reached consensus regarding final inclusion or exclusion of arti- 
cles. 


Data Extraction: One reviewer extracted data into evidence 
tables. The results were checked by other members and discrep- 
ancies resolved by consensus. 


Data Synthesis: Among 180 potential articles identified, 7 were 
retained in the final analysis. Compared with no screening, cost- 
effectiveness ratios for screening with any of the commonly con- 
sidered methods were generally between $10 000 and $25 000 
per life-year saved. No one strategy was consistently found to be 
the most effective or to have the best incremental cost-effective- 
ness ratio. Currently available models provided insufficient evidence 
to determine optimal starting and stopping ages for screening. 


Conclusions: Screening for colorectal cancer appears cost-effec- 
tive compared with no screening, but a single optimal strategy 
cannot be determined from the currently available data. Additional 
data regarding adherence with screening over time, complication 
rates in real-world settings, and colorectal cancer biology are 
needed. Additional analyses are necessary to determine optimal 
ages of initiation and cessation. 


Ann Intern Med. 2002;137:96- 104. 
For author affiliations, see end of text. 
See related articles on pp 129-131 and pp 132-141. 
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C cancer is the second leading cause of cancer 
mortality in the United States, with more than 57 000 
deaths expected in 2001 (1). Evidence from several studies 
suggests that screening for, detecting, and removing colo- 
rectal cancer and precancerous adenomatous polyps can 
reduce the incidence of colorectal cancer and colorectal 
cancer-related mortality (2). Questions remain, however, 
about which method or methods of screening should. be 
used, how frequently screening should be performed, and 
at what ages screening should begin and end. In addition, 
health care policymakers wish to know not only whether 
screening is effective but also whether it is cost-effective. 
Existing clinical trials of colorectal cancer screening have 
not directly compared different screening approaches and 
have not tested different starting and stopping ages. In the 
absence of such data, cost-effectiveness analyses using sim- 
ulation models may provide the best information for an- 
swering such questions (3). 

To help inform the U.S. Preventive Services Task 
Force's deliberation on recommendations regarding screen- 
ing for colorectal cancer, we examined three questions: 

1. What is the cost-effectiveness of colorectal cancer 
screening by any method compared with no screening: 

2, Can we use incremental cost-effectiveness data to 
determine the relative effectiveness and cost-effectiveness of 
different screening options and thus determine whether 
there is a preferred strategy for screening? 

3, What is the incremental cost-effectiveness of con- 
tinuing screening to 85 years of age compared with stop- 
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ping screening at 70, 75, or 80 years of age? What is the 
incremental cost-effectiveness of starting screening at 40 or 
45 years of age compared with 50 years of age? 


METHODS 
Search Strategy 

The principles and rationale for our approach to con- 
ducting systematic reviews of cost-effectiveness studies are 
described elsewhere (4). We searched MEDLINE and the 
British National Health Service Economic Evaluation Da- 
tabase (NHS EED) (http://agatha.york.ac.uk/nhsdhp.htm) 
between January 1993 and September 2001. We exploded 
the Medical Subject Headings “colorectal neoplasms” and 
"mass screening." We used different strategies in each da- 
tabase to identify cost-effectiveness analyses. For our 
MEDLINE search, we added the exploded Medical Sub- 
ject Heading “costs and cost analysis.” In the NHS EED, 
we limited the search to “economic evaluations.” We chose 
1993 as a starting point because it was the year in which 
the first trial establishing strong evidence for the effective- 
ness of colorectal cancer screening was published (5). To 
identify studies not captured by our database searches and 
studies that are ongoing or unpublished, we manually 
searched the reference lists of retrieved articles and con- 
tacted selected authors and experts in the field. 

Two investigators reviewed titles and abstracts of pub- 
lications identified by the literature searches. Using infor- 
mation in the abstracts, we excluded studies that were not 
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cost-effectiveness or cost-utility analyses, including other 
types of economic evaluations that did not quantify the 
health outcomes achieved for a given cost; studies that re- 
ported only cost per patient screened, cost per cancer de- 
tected, or cost per death prevented; studies that did not 
contain original analyses; articles that did not address at 
least one of our three questions of interest; studies per- 
formed from perspectives other than the societal perspec- 
tive or the perspective of public third-party payers; and 
studies that used cost or disease incidence estimates from 
outside the United States. When we encountered multiple 
publications that reported results from the same cost-effec- 
tiveness model, we included the most comprehensive anal- 
ysis and used other papers for supplemental information. 
When the decision about whether to include a study could 
not be made by reading the title or abstract, we evaluated 
the full article. Disagreements on study inclusion were re- 
solved by consensus of the authors. 

All authors reviewed each included article. Reviews fo- 
cused on the assumptions of each study regarding the epi- 
demiology and natural history of colorectal cancer; esti- 
mates of variables related to the effectiveness of screening, 


- including test accuracy, adherence rates, and complication 


rates; estimates of the costs of screening, diagnosis, and 
treatment; the proportion of cancer cases and cancer deaths 
prevented by screening; and the effect of varying key vari- 
ables (sensitivity analyses). 

For each study, we used available data to tabulate life- 
years gained and costs per person for each of the major 
strategies under consideration: annual fecal occult blood 
testing, sigmoidoscopy every 5 years, combination of an- 
nual fecal occult blood testing and sigmoidoscopy every 5 
years, double-contrast barium enema every 5 years, and 
colonoscopy (every 10 years, at 55 and 65 years of age, or 
once in a lifetime). The evaluated strategies were arrayed in 
order of effectiveness. Costs were updated to U.S. dollars 
in 2000 by using the Consumer Price Index for medical 
care. 

If one strategy was more costly and less effective than 
another strategy, it was considered to be strongly domi- 
nated. If a strategy was both less effective and had a higher 
cost-effectiveness ratio than another strategy, it was consid- 
ered to be weakly dominated. Incremental cost-effective- 
ness ratios were then calculated for all nondominated strat- 
egies by using the following formula: (costs strategy 
2 — costs strategy 1)/(life-years gained with strategy 
2 — life-years gained with strategy 1). 


Role of the Funding Source 

This evidence report was funded through a contract to 
the Oregon Health and Science University Evidence-based 
Practice Center from the U.S. Agency for Healthcare Re- 
search and Quality. Staff of the funding agency reviewed 
the draft and final manuscript and made editing sugges- 
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Context 





It is unclear which colorectal cancer screening strategy is 
most cost-effective. 


Contribution 


On behalf of the U.S. Preventive Services Task Force, the 
authors reviewed seven published analyses that addressed 
the cost-effectiveness of fecal occult blood testing (single 
or annual), flexible sigmoidoscopy every 5 years alone or 
with fecal occult blood testing, barium enema every 5 
years, and colonoscopy every 10 years. 

The screening strategies all cost $10 000 to $25 000 per 
year of life saved. 





Implications 





Physicians should discuss the advantages and disadvan- 
tages of the various colorectal cancer screening strategies 
with their patients to decide which test is best for each 
individual. 





—The Editors 


RESULTS 
Identification of Cost-Effectiveness Analyses 

Our initial searches identified 180 potentially relevant 
studies. On initial review of titles and abstracts, we ex- 
cluded 159 articles that were clearly not related to our 
topic of interest. Of the 21 full articles retrieved and re- 
viewed by the investigators, six met the inclusion criteria. 
Appendix Table 1 (available at www.annals.org) shows the 
reasons for exclusion of the remaining articles. 

Through supplemental searches, we identified two ad- 
ditional studies that met our inclusion criteria. One was 
identified through manual searching of the reference lists 
of retrieved articles (6), and the other was identified 
through contact with experts but was subsequently pub- 
lished and indexed in MEDLINE (7). Because the book 
chapter by Wagner and colleagues (6) was the most com- 
prehensive description of the model developed by the Of- 
fice of Technology Assessment, we used it rather than the 
more recent analysis by Glick (7). 


Study Descriptions 

Table 1 shows the basic features of the included anal- 
yses. All but one were cost-effectiveness analyses that ex- 
pressed benefits in days of life or life-years gained and costs 
in U.S. dollars. One study presented results in cost per 
quality-adjusted life-year gained (13). Each study consid- 
ered one or more alternative means of screening in addi- 
tion to the option of no screening. The perspective of the 
analyses was societal or that of a third-party payer. All 
studies considered direct costs, including the costs of 
screening, diagnostic tests, and treatment; no studies con- 
sidered patient time costs associated with attendance for 
screening, diagnostic, or surveillance procedures or for 
treatment of cancer. à 
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Table 1. Study Characteristics” 





Characteristic 


Model type 


Perspective 

Age range for screening, y 

Time horizon 

Key biological assumptions 
Cancer from adenomas, % 
Polyp dwell time, y 


Time from early to late cancer, y 


Additional features 
Relevant interventions considered 


Discount rate, % 
Was adherence modeled? 
How were benefits measured? 


Adverse effects 
Source of harms data 
Perforation rate for colonoscopy (with 
polypectomy), % 
Bleeding rate for colonoscopy (with 
polypectomy), % 
Deaths for colonoscopy per 100 000 
examinations (range), n 
Costs 
Types of costs included 
Sources of cost information 


Cost of colonoscopy (cost with 
polypectomy), $ 

Cost of FOBT, $ 

Cost of sigmoidoscopy, $ 

Cost of care for perforation (cost of care for 
bleeding), $ 

Cost of cancer care, $ 


Measured in U.S. dollars from what year? 
Relevant intermediate outcomes 
Sensitivity of a single test for detection of 
cancer (detection of large polyps), % 


Polyps and cancer reachable by 
sigmoidoscopy, % 
Reduction in mortality with screening, % 


Proportion of colorectal cancer cases 
prevented during course of program, % 


Important variables in sensitivity analysis 





Wagner et al., 1996 (6) 
Unknown 
Societal 


50-85 
Lifetime 


70 
10 


2 (2 from late disease to 
symptoms) 


Annual FOBT 
FS every 5 years 


Annual FOBT + FS every 5 years 


BE every 5 years 
Colonoscopy every 10 years 
5 


No 

Costs per life-year saved; SEER 
data based on stage at 
diagnosis used to determine 
effect of treatment 


Systematic review 
0.07 (NR) 


NR 

5 (NR) 

Direct 

Medicare reimbursement data 


285 (434) 


Early: 35 000 
Late: 45 000 


1995 


FOBT: 40-60 (10) 


50 


FOBT: 28 

FS: NR 

FOBT + FS: NR 
BE: NR 
Colonoscopy: NR 
NR 


Polyp dwell time 


Study, Year (Reference) 


Frazier et al., 2000 (8) 
Markov 


Societal 
50-85 
Lifetime 


100 
NR 


NR 


Annual FOBT 

FS every 5 years 

Annual FOBT + FS every 5 years 
BE every 5 years 

Colonoscopy every 10 years 

3 


Yes 

Costs per life-year saved; SEER 
data based on stage at 
diagnosis used to determine 
effect of treatment 


2 articles 
NR 


NR 


5 (0.5-50) 


Direct 
Data from large HMO 


1012 (1519) 


38 
279 
NR 


Local: 22 000 
Regional: 43 900 
Distant: 58 300 


1998 


FOBT: 33 (10) 
FS: 95 

BE: 70 (50) 
Colonoscopy: 95 
Variable 


FOBT: 55 

FS: 40 

FOBT + FS: 71 
BE: 47 
Colonoscopy: 64 
FOBT: 39 

FS: 37 

FOBT + FS: 60 
BE: 38 
Colonoscopy: 58 
Death due to colonascopy 





Dynamic state transition 


Unknown (appears to be societal) 
50-85 
35 years 


100 
Variable 


5 


Annual FOBT 

FS every 5 years 

FOBT + FS, annually + every 5 years 
BE every 5 years 

Colonoscopy every 10 years 

3 


Yes (2 scenarios) 

Costs per life-year saved; SEER data 
based on stage at diagnosis used to 
determine effect of treatment 


Unclear 
0.85t 


NR 


23.6 (12-35) 


Direct 
Medicare and survey of private payers 


438-670 (702-981) 


7.50-10 
94-175 
28 200 


Local: 49 587 
Regional: 79 857 
Distant: 60 180 


1994 


FOBT: 60 (10) 

FS: NR 

BE: 84 (82) 
Colonoscopy: 97 (85) 
70 


FOBT: 80 

FS: 69 

FOBT + FS: 88 

BE: 89 

Colonoscopy: 90 

FOBT: 60 

FS: 66 

FOBT + FS: 80 

BE: 86 

Colonoscopy: 86 

Polyp dwell time, adherence, cost of 
colonoscopy 





* BE = barium enema; FOBT = fecal occult blood test; FS = flexible sigmoidoscopy; HMO = health maintenance organization; NA = not available; NR = not reported; 


QALY = quality-adjusted life-year; SEER = Surveillance, Epidemiology, and End Results. 


t Rate of any complication. 


98/16 July 
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Table 1—Continued 


Sonnenberg et al., 2000 (10) 
Markov 


Third-party payer 
50-death 
Lifetime 


100 
NR 


NR 


Annual FOBT 
FS every 5 years 
Colonoscopy every 10 years 


3 

Yes 

Costs per life-year saved; most benefit 
from prevention; early detection 
reduces mortality by 1896 


2 articles 
0.2 (0.38) 


0.15 Q.0) 


10 (NR) 


Direct 
Medicare cost data from 1998 


695 (1003) 


3.50 
400 
13 000 (4360) 


45 228 


2000 
FOBT: 40 (NR) 


45 


FOBT: 18 

FS: 34 

FOBT + FS: NR 
BE: NR 
Colonoscopy: 90 
FOBT: 16 

FS: 34 

FOBT + FS: NR 
BE: NR 
Colonoscopy: 75 
Adherence 
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Study, Year (Reference) 








Vijan et al., 2001 (11) 
Markov 


Third-party payer 
50-85 
Lifetime 


75 
10 years 


2 in localized disease, 1 in 
regional disease 


Annual FOBT 

FS every 5 years 

Annual FOBT + FS every 5 years 

Colonoscopy at 50 and 60 years 
of age 

3 

Yes 

Costs per life-year saved; SEER 
data based on stage at 
dlagnosls used to determine 
effect of treatment 


2 articles 
0.1 (NR) 


NR 


7.5 (0-30) 


Direct 

Data from Medicare and Kaiser 
Permanente 

550 (765) 


1999 


FOBT: 30 local, 50 regional (5) 


FOBT + FS: 70 
BE: NR 
Colonoscopy: 75 
FOBT: 60 

FS: 66 

FOBT + FS: 70 
BE: 86 
Colonoscopy: 86 
Adherence 


Loeve at al., 2000 (12) 
Microsimulation model 


Unknown 
50-75 
Lifetime 


100 
20 years 


53 


FS every 5 years between 50 and 
75 years of age 


3 
No 
Net costs per person and life-years 


galned per 1000 persons 


Nonsystematic reviews 
0.2 (NR) 


NR 

NR 

Direct 

Estimates based on published 
literature 

300 (400) 

NA 

100 

30 000 

Initial 
25 000 over 6 months 


Ongolng 
2200/year 


Terminal: 16 000 over 6 months 
1993 


Colonoscopy: 95 (95) 


Unknown 


47 


Dwelling time distribution, mean 
dwelling time 


Ness et al., 2000 (13) 


Discrete-event stimulation and 
cost-utillty analysis 

Unknown 

Single screening 

Lifetime 


100 

2 groups: one with mean of 26 years, 
other with mean of 52 years 

5.55 


Single colonoscopy at 45-50, 50-54, 
55-59, or 60-64 years of age 


3 
No 
Cost per QALY saved 


Multiple studies 
0.1 (NR) 


NR (0.3) 


20 (NR) 


Direct 
Medicare rates and previous studles 


303 (530) 


NA 
NA 
NR 


initial 
Local: 16 051 
Regional: 18 457 
Distant: 21 093 
Ongoing 
Local: 425/year 
Regional: 1944/year 
Distant 21 209 
Terminal: 16 722 
1998 


Colonoscopy: 95 (85) 


Men: 64 
Women: 61 


NR 
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Table 2. Cost-Effectiveness Ratios of Various Tests for Colorectal Cancer Compared with No Screening* 








Frazier et al., 


Test 

Wagner et al., 

1996 (6) 2000 (8) 
Annual FOBT, $ 11725 17 805 
FS every 5 years, $ 12 477 15 630 
Annual FOBT + FS every 5 years, $ 13 792 22518 
DCBE every 5 years, $ 11 168 21712 
Colonoscopy every 10 years, $ 10 933 21 889 


Study, Year (Reference) 


Khandker et al., Sonnenberg et al., Vijan et al., 


2000 (9) 2000 (10) 2001 (11) 
13 656 10 463 5691 

12 804 39 359 19 068 
18 693 17 942 
25 624 

22012 11840 9038 





* All costs are updated to U.S. dollars in 2000. DCBE = double-contrast barium enema: FOBT = fecal occult blood test: ES = flexible sigmoidoscopy. 


In general, each model used data on the incidence of 
colorectal neoplasms (adenomatous polyps and cancer) to 
simulate the natural history of disease in a cohort of adults 
at average risk, typically those between 50 and 85 years of 
age. These neoplasms were subject to detection and re- 
moval by the different screening strategies as they pro- 
gressed from adenomas to early-stage cancer and then to 
late-stage cancer. Survival after detection was generally 
considered to be stage-related. The costs and complications 
of screening and treatment were modeled with various de- 
grees of precision. 

Benefits and costs were discounted at 3% or 5% in the 
base-case analyses. Sensitivity analyses were used to exam- 
ine uncertainty about the variables used to build the mod- 
els. Most sensitivity analyses were one-way, although some 
studies examined the effect of setting several variables to 
the most pessimistic levels. Factors that caused cost-effec- 
tiveness ratios to vary more than twofold in sensitivity 
analyses were polyp dwell time, the proportion of cancer 
arising from adenomas, adherence rates, and the cost and 
adverse effects of colonoscopy. 

The effectiveness of screening in preventing colorectal 
cancer and cancer deaths also varied considerably. The 
analysis by Khandker and associates (9) was the most op- 
timistic: Most strategies prevented more than 60% of cases 
of cancer and 80% of colorectal cancer deaths. Frazier and 
colleagues’ analysis produced the smallest reductions (8), 
whereas Vijan and coworkers (11) found reductions in in- 
cidence similar to those of Khandker and associates and 
mortality reductions similar to Frazier and colleagues. The 
analyses by Loeve and associates (12) and Ness and col- 
leagues (13) were intermediate. The model of Sonnenberg 
and coworkers (10) produced the lowest estimates of effi- 
cacy for fecal occult blood testing and for sigmoidoscopy, 
but their estimate for the efficacy of colonoscopy was 
among the highest. 


Question 1: Cost-Effectiveness of Screening for 
Colorectal Cancer with Any Method Compared with No 
Screening 

All studies found that screening for colorectal cancer 
by any of the included screening strategies reduced deaths 
from colorectal cancer in adults older than 50 years of age 
who were at average risk for colorectal cancer. Table 2 
shows cost-effectiveness ratios for analyses that examined 
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two or more of the most commonly evaluated strategies: 
fecal occult blood testing annually, flexible sigmoidoscopy 
every 5 years, a combination of fecal occult blood testing 
and sigmoidoscopy, barium enema every 5 years, and 
colonoscopy every 10 years, each compared with no screen- 
ing. In base-case analyses, most strategies had average cost- 
effectiveness ratios, ranging from $10 000 to $25 000 per 
year of life saved. Among the studies examining single 
methods of screening, the analysis by Loeve and colleagues 
found sigmoidoscopy to be cost saving when relatively op- 
timistic cost values were used and the time range for the 
analysis was extended beyond 35 years (12). Ness and as- 
sociates found that screening adults with colonoscopy be- 
tween 50 and 54 years of age had a cost-effectiveness ratio 
of less chan $10 000 per life-year saved (13). 

Although the results of the different studies are rela- 
tively consistent, the base-case assumptions about the ef- 
fectiveness or costs of screening for colorectal cancer may 
have been overly optimistic. Alternative sensitivity analyses 
that assumed “worst-case” scenarios about the biological 
behavior of neoplasms and effectiveness of treatment gen- 
erally produced cost-effectiveness ratios of less than 
$100 000 per life-year saved. 

Question 2: Use of Incremental Cost-Effectiveness Data 
To Determine the Relative Effectiveness and 
Cost-Effectiveness of Different Screening Options and 
the Preferred Screening Strategy 

Five studies we identified examined multiple screening 
strategies (annual fecal occult blood testing, sigmoidoscopy 
every 5 years, double-contrast barium enema every 5 years, 
colonoscopy every 10 years, and the combination of annual 
fecal occult blood testing and sigmoidoscopy every 5 years) 
and reached heterogeneous conclusions about their effec- 
tiveness and incremental cost-effectiveness (Table 3; Ap- 
pendix Table 2 (available at www.annals.org]). 

With regard to the most effective strategy, defined as 
that yielding the greatest average number of life-years 
gained, the analyses by Wagner (6), Frazier (8), and Vijan 
(11) and their colleagues found the combination of annual 
fecal occult blood testing and sigmoidoscopy every 5 years 
to be most effective. Khandker and associates (9) and Son- 
nenberg and coworkers (10) found colonoscopy every 10 
years to be the most effective, although the latter research- 
ers did not consider the combination of fecal occult blood 
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testing and sigmoidoscopy. Of note, four of five multiple- 
strategy analyses found fecal occult blood testing alone to 
be more effective than sigmoidoscopy alone for reduction 
of deaths from colorectal cancer (6, 8, 9, 11). 

The most "cost-effective" strategy depends on the cost 
threshold beyond which one no longer wishes to *pay" for 
additional years of life saved. If it is assumed that one does 
not wish to pay more than $20 000 per life-year saved, the 
five studies reached heterogeneous conclusions about the 
best strategy. At least one analysis found annual fecal occult 
blood testing, sigmoidoscopy every 5 years, or colonoscopy 
every 10 years to be the optimal method of screening. As 
one’s willingness to pay to save more life-years increases, 
colonoscopy every 10 years or the combination of annual 
fecal occult blood testing and sigmoidoscopy every 5 years 
becomes favored. 


Factors That Affect Cost-Effectiveness Results 

Several important variables differed across the five 
multiple-strategy analyses and may explain some of the 
variability in incremental cost-effectiveness ratios (Table 
1). However, we could not identify a single variable as 
being solely responsible for the heterogeneity in the out- 
comes we detected. 

Assumptions about the biological behavior of colorec- 
tal cancer are important factors in the ability of the model 
to accurately simulate real life. Assumptions about the pro- 
portion of cancer arising from adenomas are particularly 
important because screening strategies that work mostly by 
preventing cancer through the removal of polyps, such as 
screening colonoscopy, appear to be most effective when it 
is assumed that all cancer arises from detectable adenomas 
(8,1 Dess e 2 . 

Similarly, the duration of the precancerous and early 
cancer detectable phases (dwell time) affects the relative 
rank of screening strategies. If the dwell time is long, strat- 
egies that involve a highly accurate test at a less frequent 
interval (for example, screening colonoscopy every 10 
years) will appear to perform well compared with a more 


Table 3. Preferred Strategy at Different Levels of "Acceptable" Costs 


frequent but less accurate test, such as annual fecal occult 
blood testing. 

Screening adherence is another important factor. No 
analysis was completely successful in simulating actual pat- 
terns of adherence. In all models, the adherence level was 
changed for all tests equally, an assumption that may not 
be correct (for example, adherence may differ for fecal oc- 
cult blood testing and colonoscopy). This assumption of equal 
adherence among methods again favors the more accurate 
but more onerous screening methods, such as colonoscopy, 
particularly when adherence is assumed to be low. 

Most of the analyses assumed that survival was based 
on the stage at diagnosis and estimated stage-specific sur- 
vival from the National Center of Health Statistics and 
Surveillance Epidemiology and End Results Survey (14). 
Of note, Sonnenberg and coworkers made the very conser- 
vative assumption that cancer detected early by screening 
would produce a mortality rate only 1896 lower than that 
detected clinically (10). This assumption makes fecal oc- 
cult blood testing appear much less effective than a method 
that relies more on detection and removal of polyps, such 
as colonoscopy. 

Modeling of adverse effects also influences the cost- 
effectiveness of different strategies. The adverse effects of 
colorectal cancer screening are mainly those associated with 
complications of colonoscopy (whether initially for screen- 
ing or as part of the "diagnostic cascade" after positive 
results on another screening test), which include perfora- 
tion; bleeding; or, rarely, death. Studies that fail to model 
all adverse consequences of colonoscopy will overestimate 
cost-effectiveness and will favor screening colonoscopy over 
strategies that involve fewer colonoscopic examinations. 

All studies included only the direct costs of screening. 
No study examined the cost of patient time missed from 
work for screening and treatment. The effect of consider- 
ing such costs on the relative cost-effectiveness of each 
method is unclear: Colonoscopy would have higher patient 


per Life-Year Saved* 





Study, Year (Reference) Most Effective Preferred Strategy Hf Willing to Payt 
Strategyt 
«$20 000 per $20 000-$30 000 per $30 000-$50 000 per $50 000-$100 000 per 
Life-Year Saved Life-Year Saved Life-Year Saved Life-Year Saved 
Wagner et al., 1996 (6) FOBT + FS Colonoscopy every Colonoscopy every FOBT + FS FOBT + FS 
(alternative)§ 10 years 10 years 
Frazier et al., 2000 (8) FOBT + FS Annual FOBT Annual FOBT FOBT + FS FOBT + FS 
Khandker et al., 2000 (9) Colonoscopy every FS every 5 years FS every 5 years Annual FOBT Colonoscopy every 
10 years 10 years 
Sonnenberg et al., 2000 (10) Colonoscopy every Colonoscopy every Colonoscopy every Colonoscopy every Colonoscopy every 
10 years 10 years 10 years 10 years 10 years , 
Vijan et al., 2001 (11) FOBT + FS Annual FOBT Annual FOBT Colonoscopy at 55 and Colonoscopy at 55 and 


65 years of age only 65 years of age only 





* FOBT = fecal occult blood test; FS = flexible sigmoidoscopy. 

t Most effective strategy = largest number of life-years saved among 5 main strategies. 

+ All costs are updated to U.S. dollars in 2000. 

§ Using sensitivity of 50% for double-contrast barium enema, rather than 70% used in base case. 
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costs per test but would be required less frequently than 
other methods. Overall, the cost per life-year saved would 
probably increase for all methods. 

Another important factor is the way in which each 
analysis models postpolypectomy surveillance for new ade- 
nomas and cancer. Studies differed with respect to the in- 
terval for repeating colonoscopy after detection and re- 
moval of a clinically significant adenomatous polyp. 
Wagner and colleagues assumed that all patients with ad- 
enomatous polyps would undergo surveillance colonoscopy 
every 4 years and that none of these patients would develop 
additional polyps or cancer and would die of other causes 
(6). Frazier and associates assumed that all patients with a 
“high-risk polyp” (>1 cm in size or having villous histol- 
ogy) would undergo surveillance colonoscopy every 3 years 
until 85 years of age or death (8). Khandker and coworkers 
used a more complicated model in which after an initial 
polyp larger than 1 cm in size was detected, an initial 
surveillance colonoscopy was performed at 3 years and sub- 
sequent follow-up studies were performed every 5 years if 
polyps were detected on the previous examination (9). In 
that study, it appears that regular screening was reinitiated 
if colonoscopy results were negative, but the documenta- 
tion was unclear on this point. Sonnenberg and colleagues 
modeled surveillance colonoscopy 3 years after polyp de- 
tection but allowed screening to be suspended for 10 years 
after negative results on colonoscopy (10). Vijan and asso- 
ciates (11) also modeled initial surveillance colonoscopy 3 
years after detection of a large adenoma (>1 cm) and 
lengthened the interval for future surveillance examinations 
to every 5 years after negative results on examination. More 
aggressive programs with more frequent examination can 
increase effectiveness in preventing future cancer bur will 
increase complications and costs. 


Question 3: Incremental Cost-Effectiveness of 
Continuing Screening to 85 Years of Age Compared with 
Stopping Screening at 70, 75, or 80 Years of Age, or of 
Starting Screening at 40 or 45 Years of Age Compared 
with 50 Years of Age 

Ness and colleagues (13) examined different ages at 
which to perform one-time screening colonoscopy and 
found that for women, screening between 45 and 49 years 
of age was dominated by one-time screening between 50 
and 54 years of age. For men, screening at 45 to 49 years of 
age compared with screening from 50 to 54 years of age 
was associated with a cost of $69 000 per quality-adjusted 
life-year gained. An older study by Eddy (15) found that 
starting annual fecal occult blood testing at 40 years of age 
added less than 1 day of average life expectancy and in- 
creased costs per person screened almost twofold compared 
with starting at 50 years of age. 

We found no studies that examined the incremental 
cost-effectiveness of different stopping ages, although Rich 
and Black (16) used life-table analyses to suggest that by 75 
years of age, 68% of the potential mortality reduction from 
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initiating fecal occult blood testing at 50 years of age had 
been achieved. If screening were continued to 80 years of 
age, 83% of the potential reduction in mortality would be 
achieved. 


Discussion 

Our systematic review identified seven high-quality 
cost-effectiveness analyses; five examined multiple colorec- 
tal cancer screening strategies, and two examined single 
strategies. Compared with no screening, all seven analyses 
found that any of the common screening strategies for 
adults 50 years of age or older will reduce mortality from 
colorectal cancer. The cost per life-year saved for colorectal 
cancer screening ($10 000 to $25 000 for most strategies 
compared with no screening) compares favorably with 
other commonly endorsed preventive health care interven- 
tions, such as screening mammography for women older 
than 50 years of age or treatment of moderate hyperten- 
sion. 

Whether one method of colorectal cancer screening is 
superior to other methods is not clear from these analyses. 
Many observers have interpreted recent studies (17-19) 
documenting the relative greater single-test accuracy of 
colonoscopy compared with sigmoidoscopy, fecal occult 
blood testing, or double-contrast barium enema for detec- 
tion of colorectal cancer or adenomas as proof that 
colonoscopy should be the screening method of choice for 
colorectal cancer (20). The five multiple-strategy analyses 
that we identified, however, did not uniformly find that 
colonoscopic screening was the most effective or cost-effec- 
tive strategy. The most effective strategy tended to be 
colonoscopy every 10 years or the combination of annual 
fecal occult blood testing and sigmoidoscopy every 5 years. 
The most “cost-effective” strategy identified depended on 
the level of incremental cost-effectiveness considered to be 
worthwhile and was not conclusive. 

The differences in effectiveness, and hence cost-effec- 
tiveness, among the models are related to different assump- 
tions each model makes about the biological behavior of 
colon cancer, the effectiveness and adverse effects associ- 
ated with each strategy, and the likelihood that patients 
will actually complete the tests required for any given strat- 
egy. Because the limited available empirical data cannot tell 
us which set of assumptions is most accurate, we cannot 
definitively state the most effective or cost-effective strategy 
for screening. We can say with confidence, however, that 
any of the methods are effective compared with no screen- 
ing for adults 50 years of age or older. 

Other reviewers have recently examined the literature 
on the cost-effectiveness of screening for colorectal cancer. 
Brown and Knopf (21) reviewed cost-effectiveness analyses 
completed by 1998 and identified four studies for inclu- 
sion (6, 12, 15, 22). As with our analysis, they concluded 
that screening by any of several methods was cost-effective 
compared with no screening but thar the available evidence 
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could not determine the most effective strategy. McMahon 
and colleagues recently published a reanalysis of four pre- 
vious cost-effectiveness analyses (23). They included the 
studies by Eddy (15) and Wagner and coworkers (6) that 
were examined by Brown and Knopf, as well as Glick’s 
reanalysis (7) of Wagner and coworkers’ model. They re- 
calculated incremental cost-effectiveness ratios for the 
methods considered and concluded that double-contrast 
barium enema every 3 years or the combination of double- 
contrast barium enema every 5 years plus fecal occult blood 
testing annually were the most effective strategies. How- 
ever, these conclusions were limited by the overly optimis- 
tic estimates (compared with data from the best subsequent 
empirical study [19] of double-contrast barium enema sen- 
sitivity and specificity) used in the four analyses that Mc- 
Mahon and colleagues included. 

We did not find sufficient evidence about starting and 
stopping ages for screening to provide useful information 
for making recommendations. The analyses by Ness and 
associates (13) and Eddy (15) suggest that the benefits of 
starting screening at 40 or 45 years of age were small and 
costly compared with starting at 50 years of age, but fur- 
ther analyses with a range of tests are required. The cost- 
effectiveness of different stopping ages for screening also 
was not well examined and may differ substantially de- 
pending on the health of the patient being considered for 
screening (24). 

Some potential limitations should be considered in in- 
terpreting our results. All but one of our analyses examined 
cost per life-year gained and did not account for differences 
in quality of life associated with undergoing screening, sur- 
veillance, or treatment for cancer. Differences in model 
structure, data inputs for key variables, and regimens eval- 
uated limited our ability to draw definitive conclusions 
about the most effective and cost-effective tests. It is diffi- 
cult to determine from the data presented in each report 
whether differences in the results obtained relate mainly to 
differences in the variables used or in the model structures. 
We considered only strategies that involved one kind of 
test (or a pair of tests) and repeated those tests at some 
regular interval. More complex strategies, including ones 
that screen younger persons with one test and then switch 
to a different test at older ages, have not been evaluated. 
Uncertainty about estimates for different variables was ad- 
dressed in each study by one-way sensitivity analyses or by 
testing a set of “optimistic” or “pessimistic” assumptions, 
but only one of the studies provided probabilistic ranges 
for its results. Finally, our findings apply only to screening 
patients at average risk for colorectal cancer; screening 
higher-risk patients may be even more cost-effective. 

Some modelers attempted to validate their models by 
comparing their results with results of empirical screening 
trials (6, 8, 11), It would be valuable to have the creators of 
the different models participate in a validation exercise to 
compare intermediate and long-term model outcomes by 
using one common set of variables for a common set of 
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strategies. In this manner, we could confirm that the rela- 
tive ranking of strategies is similar and not dependent on 
model structure and assumptions. Nonetheless, the consis- 
tent finding that any form of screening is superior to no 
screening supports the general conclusion that any of the 
commonly considered strategies are reasonable alternatives. 

Our review has important implications for future re- 
search and policymaking. It supports the consensus view 
among major policymaking bodies that screening for colo- 
rectal cancer in some form is warranted for adults at aver- 
age risk who are older than 50 years of age. It also shows 
that current evidence is insufficient to determine the most 
effective or cost-effective strategy for screening or to deter- 
mine the optimal starting and stopping ages for screening. 
Because no single method of screening is clearly superior to 
another, patient preferences can play an important role in 
deciding how screening should be performed (25). Finally, 
our findings suggest that further research about the natural 
history of colorectal cancer; the effect of screening, surveil- 
lance, and treatment on quality of life; the real-world inci- 
dence of complications of screening; and longitudinal data 
about adherence with different screening strategies in un- 
selected populations could help clarify some of the uncer- 
tainty about relative test performance. 


From University of North Carolina-Chapel Hill and Research Triangle 
Institute-University of North Carolina Evidence-based Practice Center, 
Chapel Hill, and Research Triangle Institute, Research Triangle Park, 
North Carolina; Oregon Health and Science University Evidence-based 
Practice Center, Portland, Oregon; and Georgetown University Medical 
Center, Washington, D.C. 


Disclaimer: The authors of this article are responsible for its contents, 
including any clinical or treatment recommendations. No statement in 
this article should be construed as an official position from the U. S. 
Agency for Healthcare Research and Quality or the U.S. Department of 
Health and Human Services. . À 
Acknowledgments: The authors thank the following persons for sup- 
port and assistance: Mark Helfand, MD, MPH, and Kathryn Krages, 
AMLS, MA, Oregon Health and Science University Evidence-based 
Practice Center; Carol Krasnov, Research Triangle Institute- University 
of North Carolina Evidence-based Practice Center; Martin Brown, PhD, 
National Cancer Institute; and David Atkins, MD, MPH, and Eve Sha- 
piro, Agency for Healthcare Research and Quality. 


Grant Support: By contract 290-97-0011 from the Agency for Health- 
care Research and Quality. Dr. Pignone's work was partially supported 
by an American Cancer Society Career Development Award. Dr. Saha's 
work was supported by a career development award from the Health 
Services Research and Development Service, Office of Research and De- 
velopment, Department of Veterans Affairs. Dr. Mandelblatt’s work on 
this project was partially supported by contract U01CA88283A and 
grant CA 72908 from the National Cancer Institute and grant CA 
74187 from the National Institute on Aging. 


Requests for Single Reprints: Reprints are available from the Agency 
for Healthcare Research and Quality Web site (www.ahrq.gov/clinic/ 
uspstfix.hem) and in print through the Agency for Healthcare ‘Research 
and Quality Publications Clearinghouse (telephone, 800-358-9295). 


16 July 2002 Annals of Incernal Medicine | Volume 137 * Number 2|103 





ARTICLE | Cost-Effectiveness Analyses of Colorectal Cancer Screening 


Current author addresses, author contributions, and Appendix Tables 
and their associated references are available at www.annals.org. 


References 

1. Cancer Facts and Figures. American Cancer Society. Atlanta: American Cancer 
Society; 2002. 

2. Pignone MP, Rich S, Teutsch SM, Berg AO, Lohr KN. Screening for colo- 
rectal cancer in adults at average risk: a summary of the evidence for the U.S. 
Preventive Services Task Force. Ann Intern Med. 2002;137:132-41. 


3. Mandelblatt JS, Fryback DG, Weinstein MC, Russell LB, Gold MR. Assess- 
ing the effectiveness of health interventions for cost-effectiveness analysis. Panel 
on Cost-Effectiveness in Health and Medicine. ] Gen Intern Med. 1997312: 
551-8. [PMID: 9294789] 

4, Saha S, Hoerger TJ, Pignone MP, Teutsch SM, Helfand M, Mandelblatt JS, 
et al. The art and science of incorporating cost effectiveness into evidence-based 
recommendations for clinical preventive services. Am J Prev Med. 2001:20:36- 
43. [PMID: 11306230] 

5. Mandel JS, Bond JH, Church TR, Snover DC, Bradley GM, Schuman LM, 
et al. Reducing mortality from colorectal cancer by screening for fecal occult 
blood. Minnesota Colon Cancer Control Study. N Engl ] Med. 1993:328:1365- 
71. [PMID: 8474513] 

6. Wagner J, Tunis S, Brown M, Ching A, Almeida R. Cost-effectiveness of 
colorectal cancer screening in average-risk adults. In: Young G, Rozen P, Levin B, 
eds. Prevention and Early Detection of Colorectal Cancer. London: Saunders; 
1996:321-56. 

7. Glick S, Wagner JL, Johnson CD. Cost-effectiveness of double-contrast bar- 
ium enema in screening for colorectal cancer. AJR Am J Roentgenol. 1998:170: 
629-36. [PMID: 9490943] 

8. Frazier AL, Colditz GA, Fuchs CS, Kuntz KM. Cost-effectiveness of screening 
for colorectal cancer in the general population. JAMA. 2000;284:1954-61. 
[PMID: 11035892] 

9. Khandker RK, Dulski JD, Kilpatrick JB, Ellis RP, Mitchell JB, Baine WB. A 
decision model and cost-effectiveness analysis of colorectal cancer screening and 
surveillance guidelines for average-risk adults. Int ] Technol Assess Health Care. 
2000:16:799-810. [PMID: 11028135] 

10. Sonnenberg A, Delcó F, Inadomi JM. Cost-effectiveness of colonoscopy in 
screening for colorectal cancer. Ann Intern Med. 2000;133:573-84. [PMID: 
11033584) 


104/16 July 2002) Annals of Internal Medicine] Volume 137 * Number 2 


11. Vijan S, Hwang EW, Hofer TP, Hayward RA. Which colon cancer screen- 
ing test? A comparison of costs, effectiveness, and compliance. Am ] Med. 2001: 
111:593-601. [PMID: 11755501] 

12. Loeve F, Brown ML, Boer R, van Ballegooijen M, van Oortmarssen GJ, 
Habbema JD. Endoscopic colorectal cancer screening: a cost-saving analysis. J 
Nad Cancer Inst. 2000:92:557-63 {PMID: 10749911] 

13. Ness RM, Holmes AM, Klein R, Dittus R. Cost-utility of one-time colono- 
scopic screening for colorectal cancer at various ages. Am ] Gastroenterol. 2000: 
95:1800-11. [PMID: 10925988] 

14. Ries LA, Eisner MP, Kosary CL, Hankey BF, Miller BA, Clegg L, et al, eds. 
SEER Cancer Statistics Review, 1973-1997. Accessed at hetp://seer.cancer.gov 
[Publications on 15 January 2001, 

15. Eddy DM, Screening for colorectal cancer. Ann Intern Med. 19905113:373- 
84. [PMID: 2200321] 

16. Rich JS, Black WC. When should we stop screening? Eff Clin Pract. 2000; 
3:78-84. [PMID: 10915327] 

17. Lieberman DA, Weiss DG, Bond JH, Ahnen DJ, Garewal H, Chejfec G. 
Use of colonoscopy to screen asymptomatic adults for colorectal cancer. Veterans 
Affairs Cooperative Study Group 380. N Engl J Med. 2000;343:162-8. [PMID: 
10900274] 

18. Lieberman DA, Weiss DG. One-time screening for colorectal cancer with 
combined fecal occult-blood testing and examination of the distal colon. N Engl 
J Med. 2001:345:555-60. [PMID: 11529208] 

19. Winawer SJ, Stewart ET, Zauber AG, Bond JH, Ansel H, Waye JD, et al. 
A comparison of colonoscopy and double-contrast barium enema for surveillance 
after polypectomy, National Polyp Study Work Group. N Engl ] Med. 2000; 
342:1766-72. [PMID: 10852998] 

20. Podolsky DK. Going the distance—the case for true colorectal-cancer screen- 
ing [Editorial]. N Engl J Med. 2000;343:207-8. [PMID: 10900282] 

21. Brown ML, Knopf KB. Is colorectal cancer screening really cost-effective? 
Prim Care Cancer. 1999:19:15-21. 

22. Lieberman DA. Cost-effectiveness model for colon cancer screening. Gastro- 
enterology. 1995;109:1781-90. 

23. McMahon PM, Bosch JL, Gleason S, Halpern EF, Lester JS, Gazelle GS. 
Cost-effectiveness of colorectal cancer screening. Radiology. 2001:219:44-50. 
[PMID: 11274533] 

24, Walter LC, Covinsky KE. Cancer screening in elderly patients: a framework 
for individualized decision making, JAMA, 2001,285:2750-6. [PMID: 11386931] 
25. Woolf SH. The best screening test for colorectal cancer—a personal choice 
[Editorial]. N Engl J Med. 2000:343:1641-3. [PMID: 11096175] 








www.annals.org 














sea COMMUNICATION 


Safety and Efficacy of Liposomal Amphotericin B Compared with 
Conventional Amphotericin B for Induction Therapy of Histoplasmosis 


in Patients with AIDS 


Philip C. Johnson, MD; L. Joseph Wheat, MD; Gretchen A. Cloud, MS; Mitchell Goldman, MD; Dan Lancaster, MD: David M. Bamberger, 
MD; Willlam G. Powderly, MD; Richard Hafner, MD; Carol A. Kauffman, MD; and William E. Dismukes, MD, for the U.S. National Institute 


of Allergy and Infectious Diseases Mycoses Study Group* 


Background: In patients with moderate to severe histoplasmosis 
associated with AIDS, the preferred treatment has been the de- 
oxycholate formulation of amphotericin B. However, serious side 
effects are associated with use of amphotericin B. 


Objective: To compare amphotericin B with liposomal ampho- 
tericin B for Induction therapy of moderate to severe disseminated 
histoplasmosis in patients with AIDS. 


Design: Randomized, double-blind, multicenter clinical trial. 


Setting: 21 sites of the U.S. National Institute of Allergy and 
Infectious Diseases Mycoses Study Group. 


Patients: 81 patients with AIDS and moderate to severe dissem- 
Inated histoplasmosis. 


Measurements: Clinical success, conversion of baseline blood 
cultures to negative, and acute toxicities that necessitated discon- 
tinuation of treatment. 


Results: Clinical success was achieved in 14 of 22 patients 
(64%) treated with amphotericin B compared with 45 of 51 pa- 
tlents (88%) receiving liposomal amphotericin B (difference, 24 
percentage points [95% Cl, 1 to 52 percentage polnts]). Culture 
conversion rates were similar. Three patlents treated with ampho- 
tericin B and one treated with liposomal amphotericin B died 
during induction (P = 0.04). infusion-related side effects were 
greater with amphotericin B (63%) than with liposomal ampho- 
tericin B (25%) (P = 0.002). Nephrotoxicity occurred In.37% of 
patients treated with amphotericin B and 9% of patients treated 
with liposomal amphotericin B (P = 0.003). 


Conclusion: Liposomal amphotericin B seems to be a less toxic 
altemative to amphotericin B and Is associated with Improved 
survival. 

Ann intem Med. 2002;137:105-109. 
For author affiliations, see end of text. 
* For a list of study investigators and numbers of patients enrolled, see Appendix. 
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n endemic areas, 5% to 20% of HIV-infected persons 

develop disseminated histoplasmosis (1-3). Amphoteri- 
cin B is the therapeutic agent of choice for induction ther- 
apy of moderate to severe disseminated histoplasmosis (1), 
whereas noncomparative studies show that itraconazole (4) 
and fluconazole (5, 6) are effective for induction and con- 
solidation treatment of milder disease. Treatment of severe 
disease with amphotericin B, however, has not produced 
optimal results (3). 

Liposomal amphotericin B achieves high concentra- 
tions in the reticuloendothelial systern (7) and is less neph- 
rotoxic. It achieves higher blood concentrations and ex- 
hibits reduced clearance compared with deoxycholate 
amphotericin B and other lipid preparations (8). In addi- 
tion, it achieves the highest concentrations in the brains of 
rabbits (9). Central nervous system involvement indicates 
poor outcome in patients with AIDS and disseminated his- 
toplasmosis (2, 10). We compared the safety and efficacy 
of liposomal amphotericin B with deoxycholate amphoter- 
icin B for treatment of moderate to severe disseminated 
histoplasmosis in persons with AIDS. 


METHODS 
Study Design 

After we obtained informed consent, patients with 
AIDS and moderate to severe disseminated histoplasmosis 
were randomly assigned in a 2:1 ratio (liposomal ampho- 
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tericin B-amphotericin B) in this multicenter double-blind 
trial. Randomization blocks of size 3 were used, and the 
research pharmacist at each site randomly assigned patients 
using the closed-envelope (security) technique. Dissemi- 
nated histoplasmosis was diagnosed by culture of His- 
toplasma capsulatum, by histopathologic examination, or by 
urine or serum antigen levels determined by enzyme im- 
munoassay (11, 12). Patients were excluded from the trial 
if they had a serum creatinine level greater than twice the 
upper limit of normal; had other uncontrolled opportunis- 
tic infections or malignant disease; or had been treated for 3 
or more days with ketoconazole, itraconazole, fluconazole, 
or amphotericin B. 


Medication Administration 

Patients received daily doses of liposomal amphoteri- 
cin B (AmBisome, Fujisawa Healthcare, Deerfield, Illi- 
nois), 3.0 mg/kg of body weight, or amphotericin B, 0.7 
mg/kg, for 2 weeks. Medication was administered in a 
blinded fashion by intravenous infusion over 2 hours. Pa- 
tients in whom induction therapy was successful received 
itraconazole for 10 weeks as consolidation therapy. Pre- 
medication was not allowed before the first dose. For later 
doses, premedication could be used and infusion times 
could be modified depending on side effects. 


Monitoring 
Before random assignment, a history and physical ex- 
amination was performed and hematologic and serum 
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Context eT i eite iet etes hem tar mtt ttn t et i ttt 
Amphotericin B is the preferred initial treatment for mod- 
erate to severe disseminated histoplasmosis. Because am- 
photericin B has many serious side effects, alternative 
treatments are needed. 








Contribution 





This double-blind, multicenter trial compared liposomal 
amphotericin B with regular amphotericin B in patients 
with disseminated histoplasmosis and AIDS. Liposomal 
amphotericin B had a higher treatment response (8895 vs. 
64%) and lower mortality rates (296 vs. 13%). It also had 
fewer infusion-related side effects (25% vs. 63%) and less 
nephrotoxicity (9% vs. 37%). 


Implications — 


Although expensive, liposomal amphotericin B is better 
than regular amphotericin B for treating severe dissemi- 
nated histoplasmosis. 








-The Editors 


chemistry values, serum and urine samples for detecting H. 
capsulatum antigen levels, quantitative lysis centrifugation 
blood cultures, and a chest radiograph were obtained. Sam- 
ples were drawn for blood cultures and serum and urine 
antigen testing for H. capsulatum on days 4, 7, and 14 and 
at weeks 4, 8, and 12 (or when a patient withdrew from 
the study). Samples were analyzed at the Histoplasmosis 
Reference Laboratory in Indianapolis, Indiana. 


Response Criteria 

Clinical and mycologic successes were the primary ef- 
ficacy end points. A successful clinical response to induc- 
tion therapy was defined as a maximum daily temperature 
lower than 37.8 °C for 72 hours; no increase in severity of 
signs, symptoms, or laboratory abnormalities attributable 
to histoplasmosis; and the resolution of at least one of the 
signs or symptoms of histoplasmosis that qualified the pa- 
tient for enrollment in the trial. A clinical success could be 
declared after as few as 7 days of induction therapy, at 
which time itraconazole therapy could be started. A suc- 
cessful clinical outcome after consolidation therapy was de- 
fined as resolution or reduction in clinical severity of symp- 
toms and signs attributed to histoplasmosis compared with 
baseline. Survival was compared for the two treatments. 
Early discontinuation of induction therapy due to drug 
toxicity was the primary end point for safety. 

Secondary end points were time to defervescence; my- 
cologic efficacy, defined as rate of blood culture conver- 
sion; change in H. capsulatum antigen levels in urine and 
serum at week 2; and rates of acute infusion toxicities and 
nephrotoxicity (increase in serum creatinine level to more 
than twice the baseline level). 
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Statistical Analysis 

The accrual target was 75 patients. Positive baseline 
blood cultures were estimated at 8096. The response rate 
for both therapies was expected to be 7096. Outcome anal- 
ysis was performed on an intention-to-treat basis. Treat- 
ment groups were compared by using the Kruskal-Wallis 
test for ordered measurements (13) and the Fisher exact 
test for categorized measurements with corresponding ex- 
act 95% CIs (14). Mantel--Haenszel methods were used in 
a post hoc analysis to assess the impact of enrolling-site 
differences on clinical outcome (15). The Kaplan-Meier 
method was used in survival and defervescence analyses, 
and the treatment groups were compared by using the log- 
rank test (16). We used StatXact 4 for Windows (Cytel 
Software, Cambridge, Massachusetts) for efficacy compar- 
isons that involved exact methods. We used SAS software, 


Figure 1. Flow of patients through the study. 
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Table. Characteristics of Patients with Progressive Disseminated Histoplasmosis and AIDS, according to Treatment Group 


Variable 


Median CD4 cell count (range), X 10? cells/L 

Median lactate dehydrogenase value (range), U/L 

Positive blood cultures for Histoplasma capsulatum, n (%) 

Positive bone marrow cultures for H. capsulatum, n (96) 

Positive levels of serum histoplasmosis antigen, n/n (96)* 

Positive levels of urine histoplasmosis antigen and other laboratory 
findings of histoplasmosis at baseline, n/n (96)* 

Only a posttive level of urine histoplasmosis antigen at baseline, n/n (%)* 

Temperature 2-39 °C, n (%) 

Hypotension (systolic blood pressure <90 mm Hg), n (9€) 

Hypoxia (370 mm Hg), n (96) 

Lost >5% of total body weight 

Karnofsky performance status score «70, n (96) 

Bone marrow suppression, n (96)t 

Liver function abnormalities, n (96) 

Central nervous system, gastrointestinal, or adrenal histoplasmosis 

Coagulopathy, n (X) 

Albumin level «35 g/L, n (96) 





Uposomal Amphotericin Amphotericin P Value 
B Group (n = 51) B Group (n = 22) 

0.018 (0.001-0.182) 0.018 (0.004—-0.094) 0.2 
10.34 (0.10-111.17) 16.82 (2.39-124.58) 0.14 
37 (73) 17 77) 204 
8 (16) 304) 20.2 
38/46 (83) 18/19 (95) 202 
39/45 (87) 20/21 (95) 202 
4/45 (9) 4/21 (19) 20A 
28 (55) 13 (59) 0.19 
6(12) 4 (18) 202 
4 (8) 3 (14) 202 
33 (65) 5 (68) 202 
30 (59) 9 (41) 0.08 
31 (61) 14 (64) 0.20 
14 Q7) 10 (45) 0.07 
4 (8) 2(9) 20.2 
5(10) 1(5) 202 
13 Q6) 6 Q7) 20.2 





* Antigen levels were determined by using enzyme immunoassa) 








t Bone marrow suppression was defined as follows: hetogiobis «100 g/L, absolute neutrophil count «1.0 X 10° cells/L, or platelet count «100 X 10? cells/L. 


+ Liver function abnormalities were serum levels of alanine and aspartate aminotransferase 772.5 times normal or bilirubin 


version 6.12 (SAS Institute, Inc., Cary, North Carolina) 
for all other analyses. 


Role of the Funding Source 

This study was supported by a research grant from the 
National Institute of Allergy and Infectious Diseases 
(NIAID) and the National Center for Research Resources, 
and by Gilead Sciences, Inc. The NIAID assisted in the 
collection, analysis, and interpretation of the data and in 
the decision to submit the paper for publication. The Na- 
tional Center for Research Resources assisted with data 
collection at sites with a General Clinical Research Center. 
Gilead Sciences, Inc: had no direct role in the conduct of 
this study. 


RESULTS 

Eighty-one patients were enrolled by 21 sites. Flow of 
patients through the study is shown in Figure 1. Of 55 
patients randomly assigned to receive liposomal amphoter- 
icin B, 2 withdrew consent before receiving the study med- 
ication and were ineligible for the efficacy and safety anal- 
yses and 2 were excluded from the efficacy analysis because 
they did not have disseminated histoplasmosis. Of 26 pa- 
tients randomly assigned to receive amphotericin B, 1 died 
and 1 withdrew consent before receiving any medication. 
These 2 patients were excluded from the efficacy and safety 
analyses. Another 2 patients did not have histoplasmosis 
and were excluded from the efficacy analysis. Overall, 73 
patients were evaluated for efficacy and 77 patients were 
evaluated for safety in an intention-to-treat analysis. 

The two treatment groups did not differ significantly 


` in any baseline characteristics tested, including clinical fea- 


tures of severe disease (Table). The median age of patients 
was 33 years (range, 16 to 68 years), and approximately 
8896 of the 73 patients were men. Fifty-two percent were 
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>2 times normal. 


African American, 3296 were white, 1596 were Hispanic, 
and 196 were Asian. Baseline blood cultures were positive 
in 7496 of patients. 

The overall clinical efficacy of induction therapy dif- 
fered between groups. Clinical success was achieved in 45 
of 51 patients (8896 [95% CI, 7796 to 9696]) treated with 
liposomal amphotericin B compared with 14 of 22 patients 
in the other treatment group (6496 [CI, 4296 to 8396]) 
(P — 0.014). The difference between groups was 24 per- 
centage points (CI, 1 to 52 percentage points). Twenty- 
eight of 51 patients (55% [CI, 40% to 6996]) treated with 
liposomal amphotericin B and 7 of 22 patients (32% [CI, 
14% to 5596]) treated with amphotericin B successfully 
completed therapy before 14 days (difference, 23 percent- 
age points [CI, —2 to 48 percentage points]). The median: 
time to defervescence was 3 days for both therapies (Figure 
2, top). By day 14, however; patients receiving liposomal 
amphotericin B were less likely to have fever than those 
receiving amphotericin B (13% vs. 36%; P = 0.09 [log- 
rank test]). 

Among the 57 patients receiving itraconazole for con- 
solidation therapy, 89% had a clinical response. Consoli- 
dation therapy was successful in 38 of 43 patients (88% 
[CI, 76% to 9696]) treated with liposomal amphotericin B 
and 13 of 14 patients (93% [CI, 66% to 9996]) treated 
with amphotericin B (difference, 5 percentage points [CI, 
—25 to 35 percentage points]) (P 0.2). There was no 
significant difference in time to negative cultures (P > 
0.2). After 2 weeks of therapy, 89% of all patients had 
negative cultures, regardless of type of treatment. Of the 54 
patients with a baseline blood culture positive for H. cap- 
sulatum, 74% responded to induction therapy and received 
consolidation therapy. There was no statistically significant 
difference in negative cultures between the two groups at 


16 July 2002| Annals of Internal Medicine 





Volume 137.* Number 2| 107 





BRIEF C OMMUNICATION | Liposomal Amphotericin for Histoplasmosis in AIDS 


Figure 2. Kaplan-Meier analysis. 
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Top. Time to clinical response, as defined by defervescence, for patients 


with a temperature higher than 37.8 °C 1 day before or at baseline. P 


value for clinical response, defined by defervescence, was 0.09 using the 
log-rank test. Bottom. Survival ducing induction therapy. P value for 
survival during induction therapy was 0.04 using the log-rank test. 


the end of consolidation therapy. Histoplasma capsulatum 
antigen clearance was also similar between the treatment 
groups. To control for potential investigator bias in out- 
come responses, data for 42 patients from eight sites were 
evaluated by using Mantel-Haenszel methods. The odds 
ratio for clinical response at 2 weeks, comparing liposomal 
amphotericin B with amphotericin B, was 2.44 (CI, 0.52 
to 12.82; P > 0.2). Clinical outcomes and mycologic out- 
comes could not be analyzed at 12 weeks because data for 
outcomes by regimen were sparse at most of the sites. 
Patient survival during induction therapy is shown in 
the bottom panel of Figure 2. One of 53 patients (2%) 
treated with liposomal amphotericin B died of bacteremia 
caused by Staphylococcus aureus compared with 3 of 24 
patients (13%) in the amphotericin B treatment group 
who died of progression of disseminated histoplasmosis 
(difference, 11 percentage points [CI, 6 to 37 percentage 
points]) CP = 0.04 [log-rank test]). Of the 57 patients who 


108| 1G July 2002 Annals of Internal Medicine| Volume 137 ¢ Number 2 


completed itraconazole consolidation therapy, 5 additional 
patients died (P = 0.11). In the amphotericin B treatment 
group, one patient died of histoplasmosis at day 17 and 
another died suddenly, possibly of hypokalemia that oc- 
curred at day 38. In the liposomal amphotericin B treat- 
ment group. one patient died at day 29 of progression of 
histoplasmosis, one nonadherent patient died of progres- 
sion of disseminated histoplasmosis at day 120, and one 
patient died of opportunistic infections. 

Overall, acute infusion-related toxicities occurred in 
13 of 53 patients (25%) treated with liposomal amphoter- 
icin B and 15 of 24 patients (63%) treated with ampho- 
tericin B (P = 0.002). Nephrotoxicity occurred in 5 of 53 
patients (996) treated with liposomal amphotericin B and 9 
of 24 patients (37%) treated with amphotericin B (P = 
0.003). Protocol therapy was discontinued because of tox- 
icity in one patient in the liposomal amphotericin B treat- 
ment group and two patients in the amphotericin B treat- 
ment group (P = 0. 19). 


DISCUSSION 

This study demonstrates the clinical efficacy of liposo- 
mal amphotericin B compared with amphotericin B for 
induction treatment of moderate to severe disseminated 
histoplasmosis in patients with AIDS. The time to defer- 
vescence for both treatment groups was rapid, showing a 
trend toward an earlier response to liposomal amphotericin 
B (P — 0.09). Persistent fever did not seem to be caused by 
febrile responses to amphotericin B. Mycologic responses 
to induction therapy were similar for both treatment 
groups. The rate of blood culture clearance was substan- 
tially faster in our study than in a previous study of empir- 
ical treatment of mild to moderate disseminated histoplas- 
mosis with itraconazole. In that study, 4796 of 30 patients 
had negative cultures after 14 days of therapy (5; Wheat 
LJ. Personal communication). 

Mortality rates during induction were higher in pa- 
tients treated with amphorericin B than in those receiving 
liposomal amphotericin B. Liposomal amphotericin B was 
better tolerated. Fewer infusion-related side effects and less 
nephrotoxicity were found in the liposomal amphotericin 
B treatment group. These results are similar to those of a 
study of empirical therapy with liposomal amphotericin B 
and amphotericin B in patients with cancer and neutrope- 
nia (17). We performed a sensitivity analysis to account for 
the possibility that observed outcomes varied among cen- 
ters. The odds ratio (2.44) of the center-stratified analysis 
was attenuated when compared with the unadjusted odds 
ratio (4.29), but it still favored liposomal amphotericin B 
rather than amphotericin B. Because only 42 of 73 of our 
patients were included in the stratified analysis, statistically 
significant differences were difficult to detect. 

This randomized, double-blind comparative trial of li- 
posomal amphotericin B for the treatment of disseminated 
histoplasmosis in patients with AIDS shows the superiority 
of a lipid formulation of amphotericin B compared with 


www.annals.org 


Ew 





Liposomal Amphotericin for Histoplasmosis in AIDS BRIEF COMMUNICATION 


the deoxycholate formulation for invasive mycosis. Despite 
its higher cost, intravenous liposomal amphotericin B is an 
attractive alternative for moderate to severe disseminated 
histoplasmosis in patients with AIDS because of superior 
efficacy, lower toxicity, and decreased mortality rates. 


APPENDIX: NATIONAL INSTITUTE OF ALLERGY AND 


INFECTIOUS Diseases Mycoses Stupy GROUP 
Study Investigators and Numbers of Included Patients 
Karsten Witt, Gilead Pharmaceuticals, Boulder, CO; Jim 
Schnieders, Fujisawa Healthcare, Inc., Deerfield, IL; Robert 
Baker, Community Hospital, Indianapolis, IN (1 patient); David 
M. Bamberger, MD, University of Missouri-Kansas City, Kansas 
City, MO (8 patients); John Black, Methodist Hospital, India- 
napolis, IN (5 patients); Robert Bradsher, University of Arkansas, 
Little Rock, AK (2 patients); Patricia Demarais, Cook County 
Hospital, Chicago, IL (5 patients); Mitchell Goldman, Indiana 
University School of Medicine, Indianapolis, IN (5 patients); 
Elliott Goldstein, University of Kansas City Medical Center, 
Kansas City, MO (1 patient); Richard Greenberg, University of 
Kentucky, Lexington, KY (1 patient); David Haas and Steve 
Dummer, Vanderbilt University, Nashville, T'N (1 patient); Ha- 
rold Henderson, University of Mississippi, Jackson, MS (1 pa- 
tient}; Richard Hamill, Houston VA Medical Center, Houston, 
TX (3 patients); Anna Huang, University of Louisville, Louis- 
ville, KY (3 patients); Philip C. Johnson, University of Texas- 
Houston Medical School, Houston, TX (6 patients); Susan Ko- 
letar, Ohio State University, Columbus, OH (5 patients); Dan 
Lancaster, Methodist Hospital, Memphis, TN (8 patients); 
David McKinsey, Kansas City, MO (3 patients); W. Peter Pap- 
pas. University of Alabama, Birmingham, AL (1 patient); Wil- 
liam G. Powderly, Washington University School of Medicine, 
St. Louis, MO (8 patients); Kenneth Shakan, University of Cin- 
cinnad, Cincinnati, OH (1 patient); Patricia K. Sharkev, Audie 
Murphy VA Hospital, San Antonio, TX (4 patients); John 
Stansell, University of California, San Francisco, San Francisco, 
CA (3 patients); and L. Joseph Wheat, Indiana University, 
Roudebush VA Medical Center, Indianapolis, IN (11 patients). 


From the University of Texas-Houston Medical School, Houston, Texas: 
Indiana University School of Medicine and Roudebush Veterans Affairs 
Medical Cenrer, Indianapolis, Indiana; University of Alabama at Birming- 
ham, Birmingham, Alabama; Methodist Hospital, Memphis, Tennessee; 
University of Missouri-Kansas City, Kansas City, and Washington Univer- 
sity School of Medicine, St. Louis, Missouri; National Institute of Allergy 
and Infectious Diseases Mycoses Study Group, National Institutes of 
Health, Bethesda, Maryland; and Veterans Affairs Medical Center and Uni- 
versity of Michigan Medical School, Ann Arbor, Michigan. 


Note: This work was presented in part at the 7th Conference on Retro- 
viruses and Opportunistic Infections, San Francisco, California, 31 Jan- 
uary 2000. 


Acknowledgments: The authors thank Deanne Fuller, Dr. Tom Davis, 
and Ann LeMonte for laboratory work; Estella C. Wheatley for prepa- 
ration of the manuscript; and Cynthia R, Flanigan for help with the 
management of the data over the course of the clinical trial. 


Grant Support: In part by a grant from the National Institute of Allergy 
and Infectious Diseases to the Mycoses Study Group (contract NOT-AT- 


www.annals.org 


15802) and by a grant from the National Center for Research Resources, 
General Clinical Research Center (contract MO1-RR02558) to partici- 
pating centers, and by Gilead Sciences, Inc. (formerly NeXstar Pharma- 


ceuticals). 


Requests for Single Reprints: Philip C. Johnson, MD, University of 
T'exas- Houston. Medical School, Division of General Medicine, 6431 
Fannin, MSB 1.122, Houston, TX 77030; e-mail, Philip.C Johnson@uth 
.tme.edu, 


Current author addresses and author contributions are available at www 
.annals.org. 


References 

|. Johnson PC, Khardori N, Najjar AF, Butt F, Mansell PW, Sarosi GA. 
Progressive disseminated histoplasmosis in patients with acquired immunodefi- 
ciency syndrome. Am J Med. 1988:85:152-8. [PMID: 3400691] 

2. Wheat LJ, Connolly-Stringfield PA, Baker RL, Curfman MF, Eads ME, 
Israel KS, et al. Disseminated histoplasmosis in the acquired immune deficiency 
syndrome: clinical findings, diagnosis and treatment, and review of the literature. 
Medicine (Baltimore). 1990;69:361-74, [PMID: 2233233] 

3. Wheat LJ. Histoplasmosis in che acquired immunodeficiency syndrome. Cur- 
rent Topics in Medical Mycology. 1996:7:7-18. 

4. Wheat LJ, Hafner R, Wulfsohn M, Spencer P, Squires K, Powderly W, et al. 
Prevention of relapse of histoplasmosis with itraconazole in patients with the 
acquired immunodeficiency syndrome. The National Institute of Allergy and 
Infectious Diseases Clinical Trials and Mycoses Study Group Collaborators. Ann 
Intern Med. 1993:118:610-6. [PMID: 8383934] 

5. McKinsey DS, Kauffman CA, Pappas PG, Cloud GA, Girard WM, Sharkey 
PK, et al. Fluconazole therapy for histoplasmosis. The National Institute of Al- 
lergy and Infectious Diseases Mycoses Study Group. Clin Infect Dis. 1996:23: 
996-1001. [PMID: 8922792] 

6. Wheat LJ, MaWhinney S, Hafner R, McKinsey D, Chen D, Korzun A, et al. 
Treatment of histoplasmosis with Huconazole in patients with acquired immuno- 
y and Infectious Diseases Ac- 
quired Immunodeficiency Syndrome Clinical Trials Group and Mycoses Study 
Group, Am ] Med. 1997;103:223-32. [PMID: 9316555] 

7. Graybill JR, Bocanegra R. Liposomal amphotericin B therapy of murine 
histoplasmosis. Antimicrob Agents Chemother. 1995;39:1885-7. [PMID: 7486941] 
8. Boswell GW, Buell D, Bekersky I. AmBisome (liposomal amphotericin B): a 
comparative review, ] Clin Pharmacol. 1998:38:583-92. [PMID: 9702842] 

9. Groll AH, Giri N, Petraitis V, Petraitiene R, Candelario M, Bacher JS, et al. 
Comparative efficacy and distribution of lipid formulations of amphotericin B in 
experimental Candida albicans infection of the central nervous system. |. Infect 
Dis. 2000;182:274-82. (PMID: 10882607] 

10. Wheat LJ, Batteiger BE, Sathapatayavongs B. Histoplasma capsulatum infec- 
tions of the central nervous system: A clinical review. Medicine (Baltimore). 
1990;69:244-60, PMID; 2197524] 

11. Durkin MD, Connolly PA, Wheat LJ. Comparison of radioimmunoassay 
and enzyme-linked immunoassay methods for detection of Histoplasma capsula- 
nan var capsulatum antigen. J Clin Microbiol. 1997;35:2252-5, 





deficiency syndrome. National Institute of Alle 








12. Wheat LJ, Kohler RB, Tewari RP. Diagnosis of disseminated histoplasmosis 
by detection of Histoplasma capsulatum antigen in serum and urine specimens. 
N Engl ] Med. 1986:314:83-8. [PMID: 3941695] 

13. Conover WF. Practical Nonparametric Statistics. 2nd ed. New York: J Wiley; 
1980. 

14. Snedecor TW, Cochran WG. Statistical Methods. 6th ed. Ames, LA: lowa 
State Univ Pr; 1967. 

15, Agresti A. An Introduction to Categorical Data Analysis. New York: ] Wiley; 
1966, 

16. Kaplan EL, Meier P. Nonparametric estimating from incomplete observa- 
tions. Journal of the American Statistical Association. 1958;53:457-81, 

17. Walsh T], Finberg RW, Arndt C, Hiemenz J, Schwartz C, Bodensteiner D, 
et al. Liposomal amphotericin B for empirical therapy in patients with persistent 
fever and neutropenia. National Institute of Allergy and Infectious Diseases My- 
coses Study Group. N Engl J Med. 1999:340:764-71. [PMID: 100724111 





16 July 2002 





Annals of Internal Medicine | Volume 137 * Number 2| 109 





QUALITY GRAND ROUNDS 
Series Editors: Robert M. Wachter, MD; Kaveh G. Shojania, MD; 


ACADEMIA AND CLINIC 


Sanjay Saint, MD, MPH; Amy J. Markowitz, JD; and Mars Smith, MD, MBA 


Unexpected Hypoglycemia in a Critically Ill Patient 


David W. Bates, MD, MSc* 


Administration of the wrong medication is a serious and under- 
studied problem. Because physicians are not directly involved in 
the drug administration process, they tend to overlook the possi- 
bility of adverse drug events and medication errors in their differ- 
ential diagnoses of patient illnesses or acute deterioration. This 
article analyzes the case of a patient with iatrogenic hypoglycemia 
due to administration of the wrong medication: Insulin instead of 
heparin was used to flush the patient's arterial line. In addition to 
assessing the results of the institution's “root-cause analysis" of 
the factors contributing to this particular adverse event and the 
institution's response, this article reviews the literature on: pre- 
venting medication errors. Key strategies that might have been 


helpful in this case include using checklists for common emer- 
gency conditions (such as altered level of consciousness) and 
automated paging for “panic laboratory values,” as well as insti- 
tuting protocols for medication administration. Changing the sys- 
tem of administering medications by bar coding drugs, with 
checks of the medication, patient, and provider, could have pre- 
vented this accident. Finally, organizations need to strive for a 
“culture of safety" by providing opportunities to discuss errors 
and adverse events in constructive, supportive environments and 
by resisting pressure to find a scapegoat. 
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"Quality Grand Rounds" is a series of articles and com- 
panion conferences designed to explore a range of qualizy issues 
and medical errors. Presenting actual cases drawn from insti- 
tutions around the United States, the articles integrate tradi- 
tional medical case histories with results of root-cause enalyses 
and, where appropriate, anonymous interviews with the in- 
volved patients, physicians, nurses, and risk managers Cases 
do not come from the discussants’ home institutions. 


SUMMARY OF EVENTS 

Two weeks following surgery, Ms. Grant (a pseudonym), 
a 68-year-old nondiabetic woman, became unresponsive and 
was found to have profound hypoglycemia. The patieat had 
undergone elective cardiac bypass surgery. Complicatioas that 
developed during the postoperative period were ventilazor-ac- 
quired pneumonia, a right-hemispheric stroke, clinicady sig- 
nificant gastrointestinal bleeding, and acute tubular necrosis 
that required hemodialysis. Although Ms. Grant remaiaed in 
the intensive care unit (ICU) because of these complications, 
her condition stabilized considerably. In fact, ber primary phy- 
sician recalled that on the day of the adverse event, “The 
patient actually told us that she was comfortable and fet good 
for the first time. She looked wonderful during rounds.” 

At approximately 8:15 a.m., Ms. Grants. ICU nurse 
heard coughing, entered her room, and found her moving her 
head and extremities in an uncontrolled manner. The nurse 
administered labetalol because the patient’s systolic blood pres- 
sure was greater than 200 mm He. The ICU team arrived 
almost immediately, diagnosed a generalized seizure, admin- 
istered intravenous lorazepam followed by midazolam. and 
emergently intubated the patient for airway protection. Serum 
electrolyte and arterial blood gas levels were measured and 
computed tomography (CT) was done to rule out intracranial 
hemorrhage. Approximately 30 minutes afier initiatien of 
these diagnostic and therapeutic maneuvers, the laboratory no- 


tified the ICU team that the patients serum glucose level was 
undetectable, 


Nosocomial HYPOGLYCEMIA 

Faced with an abrupt change in their patient’s neuro- 
logic status, the ICU team considered the possibilities of 
severe electrolyte disorders, hypoxemia, hypoglycemia, in- 
fection, or a severe intracranial event (such as a massive 
hemorrhagic stroke), In a critically ill patient who is prob- 
ably receiving many medications, drug effects and medica- 
tion withdrawal (for example, from benzodiazepines) 
should also be high on the list of considerations. 

Possible causes that quickly respond to treatment 
should be addressed early. If this patient had been seen in 
the emergency department, she would have immediarely 
received intravenous thiamine and 50 mL of 5096 dextrose 
in water, even before the results of the laboratory analysis 
were available. Empirical administration of hypertonic dex- 
trose has been standard practice in emergency assessment 
of altered level of consciousness. Some controversy sur- 
rounds possible adverse effects of this practice (1) because 
of the deleterious consequences in patients with cerebral 
ischemia (2). Thus, checking blood glucose levels immedi- 
ately is ideal, but when this is not possible, rapid adminis- 
tration of hypertonic dextrose is still recommended (3). In 
hospitalized, nondiabetic patients, on the other hand, em- 
pirical management of possible hypoglycemia is not rou- 
tine, although some authorities recommend it (4). In one 
study, failure to consider hypoglycemia as a cause of altered 
level of consciousness was the most frequent error in emer- 
gent scenarios (5). Timely diagnosis of hypoglycemia is 
especially important, because it is usually reversible and the 
degree of injury depends on how quickly treatment is 
started. In these situations, checklists can be very useful 
and should be more widely used. 

In the case of Ms. Grant, the diagnosis of profound 
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hypoglycemia was confirmed by the undetectable serum 
glucose level. Although it is not clear when the blood sam- 
ple was obtained, the extremely abnormal result appzars to 
have reached the team rapidly. Marked laboratory abnor- 
malities for key electrolytes, such as sodium, potassium, 
and glucose, have been termed critical laboratory results and 
are associated with a high mortality rate (6). A standard 
approach is for the laboratory to call the patient's unit. 
Recently, advances in communication technology permit 
the covering physician to be paged so that the laboratory 
can report the key abnormality and provide concurrent 
supporting data for decision making. In a controlled trial at 
Brigham and Women's Hospital that evaluated a direct- 
paging approach (7), the intervention group had a median 
time to therapy that was reduced by 3896 (P — 0.003) and 
a trend toward a lower mortality rate (7.496 vs. 12.396 in 
the control group) (P = 0.19). 

What are the possible causes of Ms. Grant's hypogly- 
cemia? One review of hypoglycemia (8) organized the di- 
agnostic approaches in terms of the patient's clinical ap- 
pearance and the clinical setting—patients without 
apparent illness, ill-appearing patients, and hospital zed pa- 
tients. In hospitalized patients, major causes of hypoglyce- 
mia in nondiabetic patients are drug effects, renal insuffi- 
ciency, liver failure, sepsis, malnutrition, and shock (9). 
Adrenal insufficiency can also occasionally present as severe 
hypoglycemia (10—13). However, the abrupt and pro- 
found hypoglycemia in Ms. Grant’s case strongly suggested 
a drug effect. 

Medications that can cause hypoglycemia inclade qui- 
nine (14) and its derivatives (14, 15), salicylates, pentami- 
dine (16, 17), and trimethoprim—sulfamethoxazole (18). 
However, the predominant causes of drug-induced hypo- 
glycemia, even in nondiabetic patients, are the drugs used 
to treat diabetes (14, 19). The patienr's undetectatle blood 
glucose level strongly suggested inadvertent or excessive ad- 
ministration of a hypoglycemic agent. 


CHRONOLOGY OF EVENTS 

When the patient was being returned to the ICU after the 
CT scan, the laboratory alerted the ICU to the undetectable 
serum glucose level. (The CT scan had revealed no evidence of 
intracranial hemorrhage, mass, or mass effect.) The patient 
immediately received one ampule of 50% dextrose in water, 
after which the serum glucose level reached 1.0 mmol/L (18 
mg/dL). Administration of a second ampule of 50% dextrose 
in water produced a serum glucose level of 1.3 mmol/L (24 
mg/dL). 

At 9:15 am., a nearly empty 10-mL vial of regular hu- 
man insulin (100 U/mL) was found on the medication cart 
outside the patient’s room. This finding, in conjunction with 
the persistent hypoglycemia despite aggressive glucose replace- 
ment, suggested that the patient’s sudden deterioration had 
resulted from inadvertent administrasion of insulin. 
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THE WRONG DRUG 

Nondiabetic persons can receive diabetic medications 
as a result of inadvertent ingestion or an error at some stage 
in the medication ordering, dispensing, or administering 
processes. Such errors have been well documented for oral 
hypoglycemic agents (20-28). Similar errors have also 
been reported for insulin (29). Errors in the administration 
of intravenous medications are more common than many 
physicians realize (30). The literature on anesthesia (31, 
32) as well as medication errors (33, 34) documents the 
specific error of administering the wrong intravenous med- 
ications to patients. 

Additional investigation of Ms. Grant's case should 
determine whether she had received insulin at any time 
while in the ICU or whether an order had been written for 
"sliding-scale" insulin (even if she had not previously re- 
ceived insulin). Other critical information that should be 
collected is whether other patients in the ICU were receiv- 
ing insulin and the procedures for handling routine (but 
high-risk) intravenous medications, such as insulin, in this 
particular ICU. As with any inquiry into a serious adverse 
event, issues should be addressed in the context of a *root- 
cause analysis" (35, 36) in which a team establishes a de- 
tailed timeline of the events and activities leading up to the 
incident. Such teams should be multidisciplinary so that 
complementary perspectives can help identify the multiple 
systems defects, environmental problems, and individual 
stressors that typically contribute to an accident (37). 


CHRONOLOGY OF EVENTS, CONTINUED 

The Table (available at www.annals.org) presents the 
events leading up to Ms. Grants abrupt deterioration. The 
patient had no previous orders for insulin and at the time of 
the adverse events was the sole patient in the cardiothoracic 
ICU. 

The patients arterial line had often become occluded, 
requiring frequent heparin flushes. The institution conducted 
4 root-cause analysis, reconstructing the patient care leading 
up to the event. Strong circumstantial evidence suggested that 
the intended 1- to 2-mL heparin flush at 6:45 a.m. was insu- 
lin and not heparin; thus, the patient received 100 to 200 U 
of regular insulin on at least one occasion. 


A Systems APPROACH TO MEDICATION ERRORS 

In general, systems are most effective when they de- 
crease the likelihood of errors, identify those that do occur, 
and respond rapidly to serious deviations. In this case, the 
deficiencies in the system that made an error more likely 
included the failure to store medications properly, the lack 
of checks in medication administration, and the less-than- 
optimal response to the patient’s deterioration. The pri- 
mary error appears to have occurred at 6:45 a.m., when. 
insulin was used to flush the arterial line, although 
no change in the patient’s condition was detected until 
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Figure. Heparin and insulin vials as they appeared on the 
patient's bedside cart in the intensive care unit. 





8:15a.m. The time sequence (Table, available at www.annals 
.org) and additional information (Appendix, available at 
www.annals.org) help reconstruct the events. Both heparin 
flush solution and insulin were taken from multidose vials 
that were on the top of the cart at the time of the error. 
Both types of vials hold 10 mL of solution, and the vials 
look somewhat similar (Figure). Although the insulin 
should have been kept in the refrigerator, it was often left 
on the top of the cart after being taken out of the refrig- 
erator, a practice that psychologist James Reason (37) 
would term an unsafe act—something that violates a policy 
or procedure but is often done to save time. 


THE EPIDEMIOLOGY OF MEDICATION ERRORS AND 
ADVERSE DRUG EVENTS 

Medication errors occur much more frequently than 
do adverse drug events, although most have little potencial 
for harm (34, 38). Adverse drug events occur when a drug 
causes injury; if an adverse drug event is associated with an 
error, it is considered preventable. Medication errors with 
potential for harm that do not cause injury are considered 
potential adverse drug events. Thus, the case described here 
represents a preventable adverse drug event. One study 
(34) found approximately 100 medication errors for every 
preventable adverse drug event and seven potential adverse 
drug events (or near-misses) for every preventable adverse 
drug event. In another large study (38), the rate of occur- 
rence of adverse drug events was 6.5 per 100 admissions, of 
which 2896 were preventable. In that study, the stage at 
which serious medication errors (potential adverse drug 
events and preventable adverse drug events) occurred was 
broken down as follows: 49% at the ordering stage, 26% at 
the administration stage, 1496 at the dispensing stage, and 
11% at the transcription stage. Errors were much mere 
likely to be intercepted if they occurred at an early stage of 
the medication use process. 

“Wrong drug" or “wrong patient” errors represented 
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4% of all medication errors in hospitalized medical patients 
in a study that used various approaches to review records of 
such errors (34). The most sensitive approach for detecting 
medication administration errors is probably direct obser- 
vation (39). Barker and Allan (33) developed an approach 
in which a trained observer watches a health care profes- 
sional, notes what he or she does when administering drugs, 
and watches the patient receive the medication. This approach 
is now widely used in health care organizations, most no- 
tably in long-term care facilities; federal inspectors use the 
approach in the facility licensing process. In acute care 
settings, the Barker and Allan technique reliably identifies 
about one error per patient per day (33). In a large recent 
study using this approach, only about 196 of detected med- 
ication errors were in the "wrong drug" category (40). 

Of the medication errors that result in serious injury, 
however, the proportion of “wrong drug” errors (frequent- 
ly involving insulin) appears to be much higher than the 
approximately 1% reported by Flynn and colleagues (40). 
In a national survey, Cohen and colleagues (29) found that 
1196 of serious medication errors resulted from insulin 
misadministration. One common error is misreading the 
abbreviation “U” as “0” such that ^10 U” is read as “100.” 
Another recurring type of error involving insulin is drug 
substitution (29), as occurred in this case. This error has 
been reported several times to national error reporting sys- 
tems (41), which play an extremely important role in ag- 
gregating rare, serious errors. In the chapter on high-alert 
medications in Cohen's seminal book on medication errors 
(42), the first bullet for insulin reads: 


Intravenous insulin is lethal if it is given in substan- 
tially excessive amounts or in place of other medica- 
tions. Insulin and heparin are often mistaken for one 
another because both are administered in units and 
both may be stored in proximity to each other. 


THe ROLE or INDIVIDUAL ERRORS IN CAUSING THIS 
ADVERSE EVENT 

This case represents a common error—almost cer- 
tainly a “slip.” A “slip” is one of the two primary classes of 
errors. Slips occur during low-level, semiautomatic every- 
day functions. They are distinct from the other primary 
class of error, “mistakes,” which involve higher cognitive 
function and occur in new or nonstereotypical situations. 

In this case, the nurse clearly intended to give heparin, 
but because both types of vials were on the top of the cart, 
he “slipped” and inadvertently selected the wrong one. 
Poor systems design increases the likelihood of slips result- 
ing in catastrophic harm. A classic medical example is giv- 
ing a gas other than oxygen to a patient receiving anesthe- 
sia, often with disastrous consequences (43). This error has 
been largely “engineered out” of anesthesia, using what ts 
termed a forcing function. Anesthesia machines are now 
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built with a unique oxygen yoke that prevents attachment 
of any other type of gas. 

In this case, which is similar to many preventable ad- 
verse events in medicine, an individual made a clear-cut 
error. The nurse should have checked the vial to ensure 
that it contained heparin before giving the medication. 
However, such slips are inevitable, especially given increas- 
ing time pressures and workloads: Humans are not “per- 
fectible" (44). If one person exhibits a pattern of poor 
performance, appropriate action should be taken. How- 
ever, most errors are made by competent providers. In a 
report from the Adverse Drug Event Prevention Study 
Group that evaluated more than 250 serious errors (45), 
no one person showed a recurring pattern of error. 


THE ROLE OF SYSTEMS IN THis ADVERSE EVENT 

The systems and processes of care clearly played a ma- 
jor role in this adverse drug event. In the ICU, it was 
routine practice to have heparin and insulin accessible at 
the same time and to use multidose vials. In addition, there 
was no system of second checks (by another person) before 
high-risk drugs were administered. Also, the institution did 
not have a system of bar code checking. In responding to 
the adverse event, it is not clear whether physicians had a 
protocol for responding to hypoglycemia. The patient 
probably should have received glucose earlier and should 
have been treated more aggressively, because the dangers of 
overadministration of glucose are lower than the risk from 


prolonged hypoglycemia. 


PREVENTION STRATEGIES 

A variety of approaches may have prevented this ad- 
verse event, although it is important to note that the 
strength of evidence for safety practices overall varies sub- 
stantially and is generally weak (46). Multidose vials of 
insulin, in particular, should not be kept on top of medi- 
cation carts.and probably should not be used at all. Insulin 
should be drawn up at one site in the nursing unit or, even 
better, prepared in the pharmacy. After insulin is drawn 
up; a second provider should independently check the orig- 
inal order. Bar coding, if strictly adhered to, could also 
have prevented this type of drug-substitution error (47). 

It is important to note that applying the criteria of 
evidence-based medicine to safety practices has been chal- 
lenging for a variety of reasons (46). Because adverse events 
occur rarely, trials are expensive; because many practices 
(for example, sponge counts) have become accepted, it 
would be difficult to subject them to trials; and because 
many practices are systems- and culture-oriented, they are 
not especially amenable to randomized trials. It is not clear 
whether trials are appropriate for many safety-related is- 
sues, especially given that other industries, such as aviation, 
have substantially improved safety without randomized tri- 
als (48). 
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CHRONOLOGY OF EVENTS, CONTINUED 

The physicians caring for the patient and the medical 
centers physician-in-chief met with the family within hours 
afier the adverse event. The error and the immediate actions 
were explained, and the prognosis and need for supportive 
treatment and watchful waiting were discussed. The physi- 
cians and staff expressed profound regret and sorrow for the 
medical error. The family was understandably upset but ap- 
preciated the acknowledgment that a mistake had occurred. 

The patient remained in a coma for 7 weeks. At that 
point, after discussion with the family, life support was discon- 
tinued and the patient died. 


THE INSTITUTIONAL RESPONSE 

The hospital implemented the following procedures 
and policies: 

1. Insulin was added to the automated dispensing de- 
vice. 

2. All staff who obtain medications from ward stock 
were instructed to keep medications secured in authorized 
places. 

3. All nurses were reminded to keep medication carts 
locked when not attended. 

4, Use of multidose vials of insulin and of heparin was 
prohibited. 

5. Use of normal saline flushes to restore patency to 
arterial lines (instead of heparin flushes) was required. 

6. An interdisciplinary team, composed of a staff phar- 
macist, pharmacy manager for inpatient services, staff 
nurse, clinical coordinator, physician, and clinical risk 
manager, was established to examine how to expedite the 
delivery of medications to patients while maintaining op- 
timum medication practices. 


COMMENTS ON THE INSTITUTIONAL RESPONSE 

How institutions respond to adverse events is vitally 
important if an organization is to build a culture of safety. 
With respect to patients and their families, a consensus has 
emerged that the most appropriate and ethical course is to 
immediately disclose an adverse event. Doing so is now 
required by new regulations from the Joint Commission 
on Accreditation of Healthcare Organizations (49). A re- 
port from the Department of Veterans Affairs argued per- 
suasively for a full-disclosure policy and described one of 
its medical centers that has had moderate liability pay- 
ments since implementing this approach in 1987 (50). 

The fear, of course, is that increased reporting, espe- 
cially coupled with disclosure, could lead to skyrocketing 
malpractice litigation rates in the United States. A no-fault 
compensation approach for medical injuries (51). may alle- 
viate this problem, but the obstacles are substantial. The 
current system strongly pressures providers to hide acci- 
dents rather than to bring them forward as a means to fuel 
quality improvement. Furthermore, persons who report 
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adverse events may be punished (52). The tone set by ad- 
ministrators is crucial. Although remedial action should be 
taken, leadership must resist strong pressures to use indi- 
vidual workers as scapegoats, even when a serious error is 
found. Organizations that yield to these pressures will find 
it exceptionally difficult to develop a safety-oriented cul- 
ture. 

When given the opportunity to respond anonymously, 
individual providers recognize that error is a serious issue, 
but they harbor many counterproductive feelings that 
hinder development of a culture of safety. In an anony- 
mous survey of internal medicine house officers regarding 
their most serious mistakes, Wu and colleagues (53) found 
serious adverse outcomes in 90% of the cases, including 
death in 31%. Only 24% of the responsible housestaff told 
the patients or families, and j just 5496 had even discussed 
the mistake with their ius physicians. House officers 
who accepted responsibility for and discussed the mistake 
made constructive changes more often. Those who attrib- 
uted the mistake to job overload were less likely to respond 
positively. They reported defensive changes more often if 
they felt the institution was judgmental. 

Providers involved in accidents feel guilty, tend to be 
overly self-critical, and need support (54, 55). Organiza- 
tions should provide opportunities to discuss errors and 
adverse events in constructive, supportive environments. In 
general, hospitals have made a low overall investment in 
safety. One welcome response to the U.S. Institute of 
Medicine report on error (56) has been to increase this 
investment. Hospitals are increasingly providing support 
for a safety officer (often a physician) who, with staff and a 
budget, is charged with improving the safety of the orga- 
nization. Historically, most of this function has been ear- 
ried out by the risk management department, which in 
many organizations has focused primarily on dealing with 
potential lawsuits—a necessary role, but one that has been 
more reactive than proactive. This new and vital patient 
safety role should include close teaming of health care pro- 
viders with risk management personnel. Safety officers 
should review the myriad suggestions being made by vari- 
ous groups (such as the Institute for Safe Medication Prac- 
tices), evaluate their organization's current practices, and 
encourage implementation of those procedures and policies 
that make sense. Only with more resources and support for 
safety will we develop a health care system that learns from 
the errors and accidents of others so that each site does not 
suffer its own disaster before procedures are improved. 

Approaching patient safety problems is analogous to 
containing water in a sieve. In choosing how to apply re- 
sources to improve safety, institutions must decide whether 
to prioritize fixing "individual leaks" or overhauling the 
system (finding a container with fewer holes). A combina- 
tion of doprodchei may often be appropriate. An evidence- 
based approach to prioritization of systems changes, espe- 
cially their impact and costs, has begun but could be 


greatly expanded (46). 
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The approaches selected by the hospital in this case for 
preventing medication administration errors are reason- 
able, although some are stronger than others. Elimination 
of multidose insulin and heparin vials will probably be very 
effective; the educational measures will be less so (57). 
Moving insulin to the automated dispensing device is also 
desirable, although it may be more effective to prepare 
insulin in the pharmacy, at least for routine daily doses. 
Switching from heparin to saline flushes is a positive step 
that is supported by the available evidence (58). Develop- 
ing a multidisciplinary team to evaluate the medication 
process on an ongoing basis is also a key step. With the 
exception of the elimination of heparin flushes, these 
changes amount to patching leaks rather than overhauling 
the system, which would involve fundamental redesign of 
the medication administration process and incorporating 
key systems changes (such as bar coding technology) (59). 


CONCLUSIONS 

As is generally the situation when preventable adverse 
events are assessed, several opportunities for improvement 
could be found. In Ms. Granr's case, although the nurse 
made an error, he was "set up" to do so by poorly designed 
systems. The organization in this instance made appropri- 
ate short-term changes to its drug administration system, 
but its future course in this domain is unclear. In particu- 
lar, bar coding would probably have prevented this acci- 
dent. In addition, the team's response to the patient's al- 
tered level of consciousness could have been more effective 
and use of a checklist to prompt a systematic approach to 
altered mentation might have been helpful. Finally, all or- 
ganizations need better ways to prioritize and implement 
key systems changes before accidents occur. 
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Most people In developed countries will live with a serious, even- 
tually fatal, chronic condition for months or years before dying; 
yet, the delivery of health care services has only just recently 
begun adapting to this reality. Quality Improvement methods 
have been effective In helping clinical services to make substantial 
changes quickly. 

Quality improvement requires stating an aim, measuring suc- 
cess, and testing possible improvements. The testing of changes 
requires a clinical team to Plan, Do, Study, and Act on new 
insights (the "PDSA cycle"). Repeated PDSA cycles generate deep 


understanding of complex systems and make sustainable Improve- 
ments rapidly. 

This paper discusses a composite case study in a nursing 
home setting, which bullds on experience with multistte collabo- 
rative efforts and Introduces quality Improvement methods In the 
context of end-of-life care. 
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D: Evan Thomas, a bospitalist, was called to the emer- 
gency department to admit an 84-year-old woman from 
a nearby nursing facility for hospitalization. He started to 
perform a routine work-up for fever and administered intra- 
venous antibiotics. The patient had no family, and her court- 
appointed guardian was unavailable, After experiencing many 
complications, the patient developed decubiti from fighting 
restraints and was “barely hanging on.” Dr. Thomas called the 
patient’s nursing home facility to find a nurse who knew her, 


: but none was available. The patient had a feeding tube and a 


resuscitation attempt before she died. 

Thereafter, Dr. Thomas was increasingly troubled by his 
patients from nursing home facilities. Few of these patients 
had any living family, and almost none had plans about issues 
like resuscitation. These patients comprised one third of Dr. 
Thomas caseload, but he was not sure that the care he pro- 
vided served their interests. 


RECOGNIZING A PROBLEM 

Dr. Thomas has taken the first two crucial steps to- 
ward improvement. First, he is developing the will to make 
changes because he sees that his care falls short, at least in 
managing symptoms and planning for advance care. Sec- 
ond, he recognizes that this care pattern affects many pa- 
tients. Accepting the status quo is what blocks most oppor- 
tunities for improvement, and ferreting out a particular 
person responsible for one error rarely yields important 
improvements. Substantial gains result from correcting a 
behavior pattern that affects dozens of patients. 


STARTING A PROCESS 

Dr. Thomas sought better options in professional litera- 
ture and in programs to serve severely demented adults. He 
talked with the directors of nursing and social workers at two 
good local nursing home facilities as well as experienced geri- 
atricians. He listed possible improvements, most of which re- 
quired agreement about practices and plans among the nursing 


home facilities, the emergency medical system, and the hospital. 
He decided to bring together a dozen concerned persons to see 
what might be done. 

Dr. Thomas has learned much about the problem, has 
assembled a team that cares about it, and has developed a 
list of changes to attempt. This process could lead to re- 
sponsible and effective implementation of changes. To fa- 
cilitate improvement, someone has to identify shortcom- 
ings in how care is delivered, examine the impact of those 
shortcomings, consider alternatives, and initiate action. 
Generating quality clinical environments depends on rec- 
ognition by his hospital’s chief executive officer and by his 
other colleagues that improvement is important and de- 
serves their support, despite the disruption this may cause. 


GETTING STARTED 

Dr. Thomas's group gathered. They told stories of shared 
patients and commented on what worked well. They also dis- 
cussed frustrations and identified gaps in continuity and ser- 
vices. They settled on two immediate actions: 1) to get all 
health professionals in the area to agree on one way to com- ` 
municate patients’ decisions to forgo resuscitation and 2) to 
make plans about advance care planning at cach quarterly 
review at one nursing home. Although they hoped eventually to 
involve a wide array of physicians and organizations, the 
group started small, working with those who were easily per- 
suaded to make improvements. 

The director of nursing at a nursing home facility offered 
to arrange meetings of the group and keep everyone informed 
by e-mail. Three people agreed to find or develop a form for 
communicating decisions about cardiopulmonary resuscita- 
tion, and the entire group agreed to meet again in a month. 

This story is a composite drawn from broad experi- 
ences, but most stories of success start this way, with the 
“frontline” providers committing to real change. This 
group has bypassed the common diversions of spending 
too much time gathering information and making plans or 
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putting all their efforts into standard continuing education 
projects. Instead, they are trying two changes on a small 
scale. They will have evidence of how those attempts are 
working in a month, at which time they can make adjust- 
ments, can continue that work, and start new projects. 
They will use the PDSA cycle, a routine of Planning a 
change, Doing it, Studying its effects, and Acting on the 
insights gained. On the basis of what they learn, the group 
will spread the useful changes more widely throughout 
their institutions. 


MakiNG CHANGE HAPPEN 


While seeking a common tool for communicating resusci- 
tation decisions, the team encountered Oregon’s Physician Or- 
ders for Life-Sustaining Treatment (POLST) (1). They 
adapted the POLST, including negotiating agreements from 
legal authorities, community leaders, and health care organi- 
zations. That work got a boost when the local newspaper 
published a series of articles on end-of-life care that highlighted 
this project. However, a local religious leader wrote a strongly 
worded letter to the editor, cautioning that the poor could be 
pressured to forgo treatment just to save money. After several 
conversations, the letter writer agreed to join the group to 
watch over the process. 

The coalition realized early on that it would need to 
measure results, The rate of documented do-not-resuscitate or- 
ders in the minimum data set (standard data collection for 
nursing facilities) in five local nursing facilities that adopted 
the POLST went from 28% to 52% over 6 months, and the 
rate of transfer of do-not-resuscitate orders to the hospital went 
from 2 in 12 during the 3 months before the project to 6 in 8 
during a 3-month period that started 6 months later. 

The team at the nursing home that was attempting to 
institute routine consideration of advance care planning had 
its problems, too. First, they found that many patients had 
pre-existing written advance directives that were not ineluded 
in the facility s records. Second, clinicians did not routinely ask 
patients or their families to make decisions in advance, in part 
because they were uncomfortable having these discussions. A 
chaplain at a nearby hospital was asked to provide training for 
the entire interdisciplinary team of nursing facility representa- 
tives. Although an audit of medical records initiated by the 
project found only 12% of the patients having advance care 
plans documented, a repeat audit 1 year later found 34%. 

The pace of change varies: Some issues move along 
quickly, while others require struggle. The challenges that 
arise can be instructive. For example, the hostile letter to 
the editor of the newspaper gave voice to a realistic con- 
cern, and including that perspective in the work was valu- 
able. Likewise, the chaplain’s training of the staff was more 
effective because it arose from the experience of thwarted 
improvement attempts. Success requires a rapid and visible 
pace of change, along with leadership support. Most teams 
can sustain a few simultaneous improvement activities, and 
the most effective teams become infectious, passing along 
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their enthusiasm. and the essentials of their approach. 
However, although the quality improvement method 
structures the work and improves the likelihood that re- 
forms can be implemented and sustained, this work is still 
very difficult, and even the most successful quality im- 
provement projects will encounter barriers and difficulties. 


THe Track Record or REFORM IN END-oF-LiFE 
CARE 


Over the past 30 years, end-of-life care has gradually 
improved, at least by some measures. The rate of per-capita 
opioid use has increased by more than 10-fold (2). In years 
past, physicians often did not tell patients of a diagnosis of 
cancer, nor did they provide patients with effective pain 
relief. Now, however, virtually all such patients receive at 
least a diagnosis and basic pain treatment. Hospice has 
shown that better care is possible in targeted, dedicated, 
and comprehensive care systems (3). 

Nevertheless, most efforts to improve care delivery 
have been less clearly effective. The Study to Understand 
Prognoses and Preferences for Risks and Outcomes of 
Treatments (SUPPORT) (4) tried to enable thousands of 
very sick patients to shape decision making but failed to 
change behaviors or outcomes. Research has not found im- 
provements in patient care on the basis of standard advance 
directives (5, 6); however, a recent report (7) found that 
the level of anxiety among family members was reduced by 
planning for complications and death. The strongest deter- 
minant of locus of care at the time of death across regions 
is the availability and use of hospital beds (8), not the 
patient characteristics that ethical standards advocate. 

Researchers and political leaders offer basic research as 
a method of reform, and improved therapeutic options 
have contributed substantially to improved care. Still, the 
care system routinely fails to use proven methods. Most 
people who have serious pain do not need advanced meth- 
ods; they just need the morphine and counseling that have 
been available for centuries. Most patients with congestive 
heart failure do not receive the best drugs, and most do not 
know how to manage their illness (9). Most patients with 
asthma do not even know how to use their inhalers (10, 
11). Research has created. opportunities that cannot be 
fully implemented without a focused system to deliver bet- 
ter care. That gap is what makes it important to improve 
care through practical, common-sense efforts to improve 
care, like those of Dr. Thomas. 

In July 1997, the Institute for Healthcare Improve- 
ment and the Center to Improve Care of the Dying 
launched a yearlong collaboration among teams from four 
dozen provider organizations across the United States and 
Canada (12). With the guidance of experts and sound 
methods for improvement, most made substantial im- 
provements for their patients. One hospital-based team 
found, much to their chagrin, that the average patient with 
cancer waited 3 hours for pain medication. Within just a 
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Figure 1. Response time to paln by quarter-years and split by 
time from assessment to orders and time from orders to 
administration. 
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Shown are the average time elapsed from assessment to orders (solid Line, 

circles) and the average time elapsed from orders to treatment (dotted line, 

squares). Used with permission from Jean Brontoli, St. Mary’s Health 
ter, St. Louis, Missouri. 


few months, the team was able to decrease the average 
response time to less than 1 hour by working to improve 
and standardize assessment and treatment (Figure 1). An- 
other team found that patients received medications more 
quickly when an on-the-scene nurse was authorized to ad- 
just dosages within an agreed-upon range. Many found 
that pain was simply being ignored, and they required 
measuring pain as “the fifth vital sign.” One team virtually 
abolished severe and persistent dyspnea in patients receiv- 
ing hospice care by prioritizing responses, having a physi- 
cian-endorsed treatment protocol, having a back-up physi- 
cian if the attending physician did not respond or the 
problem persisted, and having appropriate drugs already 
present where the patient lived (ready to administer with a 
telephone call) (Figure 2). 

Virtually every team that worked on family support 
made improvements that mattered. Some initiated bereave- 
ment support. Some tackled fixing issues that made fami- 
lies angry. For example, many hospitals were sending the 
bill for the final hospital stay to the deceased patient, and 
families viewed this as evidence that no one cared. How- 
ever, by changing the computer address to “The estate of 
[the deceased patient]," the problem was fixed. Other 
teams ensured follow-up with family after a death, and two 
teams provided beepers to family caregivers so that they 
could be absent from the patient (for example, to take a 
nap or run errands). Another team provided a place to 
shower and nap while a loved one was in the hospital. 

These teams not only improved their programs but 
also learned several generalizable insights. For example, 
teams learned to identify patients to target for special ser- 
vices by using the question: "Which patients are sick 
enough tbat it would not be surprising if they died in the 
next 6 months?" It does not matter whether one asks about 
a few months or a year— either way, the question encour- 


ages physicians to recognize that the patient is very sick, 
werw.annals.arg 


although some who are “sick enough to die” will actually 
live a long time. By using this approach, many more pa- 
tients were identified far enough ahead of death for hospice 
and other end-of-life services to make a difference in their 
lives. 

A few years ago, health care providers in La Crosse, 
Wisconsin, started a community-wide effort to improve 
advance care planning (13). They instructed elderly per- 
sons in senior centers, patients coming to office visits, and 
ordinary citizens through a mass media campaign. As a 
result, 85% of more than 500 decedents in La Crosse had 
an advance directive at the time of their death, and the 
directive had been written, on average, more than a year 
before the patient died. Ninety-eight percent of dying peo- 
ple had deliberately forgone some treatment, and virtually 
all of the advance directives were followed. How did the 
health care providers accomplish this? They supported 
shared goals through an array of trials of interventions, 
assessments, and broader dissemination and implementa- 


tion of successful efforts. 


RAPID-CYCLE QUALITY IMPROVEMENT 

Associates in Process Improvement and others have 
designed an effective and useful method of rapidly initiat- 
ing changes (14, 15). The PDSA model for improvement 
starts with teams asking themselves three fundamental 
questions: 1) What are we trying to accomplish? (aim); 2) 
How will we know whether a change is an improvement? 
(measure); and 3) What changes can we make? (changes). 


Figure 2. Rate of dyspnea that persisted for more than one 
hospice care shift. 
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Shown are the quarter-year rates (bars) and 2-month moving average 
(solid line) of severe dyspnea not relieved by end of shift. Used with 
permission from Joan Teno, MD, Brown University, Providence, Rhode 
Island. : 
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What Are We Trying To Accomplish? 

The answer to this question is the foundation for the 
team's goal. Compelling aims are usually brief, measurable, 
and important to patients and families. The aim should be 
documented and circulated for comment to those with a 
stake in the outcome of the project. 


How Will We Know Whether a Change Is an 
Improvement? 

Measurement is an important part of the improvement 
process; it allows teams to quantify the impact of changes 
and determine whether they work. Measurement should 
answer specific questions—for example, “Did the rate of 
pain decrease after instituting a protocol?” "Did written 
information, reminders, and the tools to manage exacerba- 
tions at home lead to lower rates of visits to the emergency 
department?” 


What Changes Can We Make? 

Patients, families, providers, and managers all have 
ideas about “what would work better." A review of the 
literature and of the experiences of others often finds 
changes that are well tested but not extensively used in 
clinical practice. With complementary answers to these 
three questions, teams can then test the most appealing 
changes by using the PDSA cycle. 


THE PLan-Do-Stupy~Act CYCLE 

The model for improvement is based on a trial-and- 
learning approach. The PDSA cycle provides the frame- 
work for effecting change by planning the change, trying 
it, observing the consequences, and acting on what is 
learned from those consequences. All four steps are impor- 
tant. All too often, a change is tried but not evaluated, and 
nothing useful is learned. 

Even an ambitious and innovative change can be 
tested first on a small scale—for example, with one or two 
physicians, with the next five patients, over the next 3 days, 
or one component at a time. The change that is eventually 
implemented could be a substantial departure from current 
practice; however, implementing small increments repeat- 
edly can overcome some of the reasons for inactivity, such 
as fear of risks, lack of resources, and a lack of confidence 
that the change will work. 

Measurement of effect is critical to learning from tests. 
The most convincing measures are documented in a time 
series—for example, percentage of clinic patients per month 
who have had an advanced care planning discussion or the 
average response time for pain relief on the oncology unit 
each week. The temporal relationship between changes 
made and the results builds evidence that the changes led 
to improvement. Sometimes measuring before and after or 
intervention and control is sufficient. If such a measure- 
ment strategy is used, additional qualitative assessments of 
the effects of the changes help innovators to learn from 
each cycle and to refine the changes. The team should aim 
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to have just enough evidence to confidently assess whether 
changes resulted in improvements or problems. 

Testing multiple changes among dozens of teams dur- 
B * . DB i hi v 
ing collaborative quality improvement provides an oppor- 
tunity to quickly learn complex system behaviors. Those 
insights can provide leverage to other organizations inter- 
ested in improving care (16). 


QUALITY IMPROVEMENT IN RELATION TO 
CONVENTIONAL RESEARCH 

In science today, carefully designed randomized exper- 
iments and tests of hypotheses are often the only trusted 
avenues to gaining knowledge. Other formal research 
methods, such as case-control or cohort studies, are also 
trusted to provide insights. However, the art of medical 
care involves a continuing, individualized search in which 
the physician tries to match incomplete scientific knowl- 
edge of disease and treatment with incomplete knowledge 
about particular patients and local care systems. Physicians 
do not often know the way but find it step by step, induc- 
tively learning from experience caring for real patients. Of- 
ten, in discerning how to care for a specific patient popu- 
lation, steady investigation with small-scale tests of change 
is more useful than are randomized, controlled trials. The 
alternative to using a sequence of PDSA cycles and data 
plotted over time is not usually a randomized trial followed 
by widespread implementation; instead, it is usually con- 
tinuing present practices or making changes without evi- 
dence or evaluation. 

When linked to important aims and thoughtful reflec- 
tion, PDSA cycles are powerful tools for learning in com- 
plex, improvement-oriented systems. Practice patterns vary 
widely in every medical discipline across the United States 
(17). For example, U.S. rates of breast-conserving surgery 
for breast cancer vary more than 30-fold (18). Similarly, 
most elderly persons with a myocardial infarction do not 
receive B-blocker therapy after the acute management stage 
of care (19). Rates of cesarean section range from 896 to 
more than 4096 among hospital service areas (20). Practice 
patterns vary so widely that not all practitioners can be 
right. 

When the relative benefit of a particular drug or op- 
eration is uncertain, a randomized, controlled trial is the 
study design that regularly yields a confident comparison. 
However, clinical trials will not help to develop an im- 
proved patient flow or to adapt a specific treatment or 
flowchart for use in a local setting. Indeed, most learning 
and improvement in real-world settings come neither from 
erratic trial and error nor from randomized experiments 
but from ^PDSA" science (14). 

In the late 1980s and early 1990s , the Northern New 
England Cardiovascular Disease Study Group (21) assessed 
variations in outcomes and processes of care among partic- 
ipating heart surgery centers. Round-robin visiting among 
surgical teams and analyses from a voluntary database on 
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surgical outcomes and complications allowed clinical 
groups to identify promising changes in numerous compo- 
nents of cardiovascular surgery, including patient selection, 
preoperative preparation, bypass pump management, hemo- 
stasis, and anesthesia. These observations led to numerous 
local PDSA cycles, the results of which were reported back 
to the group. The overall result was a 2496 reduction in the 
number of deaths from coronary artery bypass graft surgery 
throughout the region. It is hard to imagine how formal, 
large-scale, randomized trials could have been imple- 
mented and achieved this dramatic change. 

Of course, it might well be appropriate to test a drug 
or device in a randomized, controlled trial in the same 
patients with whom teams are working to find ways to 
diminish waiting times or to smooth transitions from hos- 
pital to home. In short, the method that is implemented 
needs to be appropriate to the issue being addressed. 


Lessons To LEARN 

Dr. Thomas and the group did many things that other 
innovators could take to heart. For example, Dr. Thomas took 
responsibility and got things started, and he got the right peo- 
ple involved, including senior leaders. The group took on prob- 
lems that affected patients and for which they were responsible. 
They also used existing knowledge as the basis for their 
changes, adapted existing tools and skills from other areas to 
their own needs, measured results over time, and started small 
(with just one nursing facility) for the tougher problems and 
built knowledge about the changes sequentially. Finally, their 
successes catalyzed larger changes and an attitude of welcoming 
innovation and improvement. 


CONCLUSION 

The time is right for innovation and change in end- 
of-life care, guided by measurement and catalyzed by effec- 
tive networking among innovators. Rapid-cycle quality im- 
provement creates momentum for change that reformers 
can respect and use and has been widely effective in im- 
proving the care of seriously ill patients (12, 16). The 
health care system needs multifaceted change that aims for 
consistent, high-value, high-quality care at the end of life. 
Each of us must ask what shortcomings in end-of-life care 
affect the places where we practice, how they can be ad- 
dressed, and how improvements can be accomplished. To 
prepare to meet the needs of our aging population, we 
must harness our resources and commit to these efforts 
now. 


APPENDIX: MEMBERS OF THE ACP-ASIM 
END-orF-Lire CARE CONSENSUS PANEL 

Bernard Lo, MD, (Chair), University of California (San 
Francisco, CA); Janet Abrahm, MD, University of Pennsylvania 
(Philadelphia, PA); Susan Block, MD, Dana Farber Cancer In- 
stitute (Boston, MA); William Breitbart, MD, Memorial Sloan- 
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Kettering Cancer Center (New York, NY); Ira Byock, MD, Pal- 
liative Care Services (Missoula, MT); Kathy Faber-Langendoen, 
MD, State University of New York Health Science Center (Syr- 
acuse, NY); Lloyd W. Kitchens Jr., MD, Texas Oncology (Dal- 
las, TX); Paul Lanken, MD, University of Pennsylvania (Phila- 

delphia, PA); Joanne Lynn, MD, RAND Center to Improve 
Care of the Dying (Arlington, VÀ); Diane Meier, MD, Mt. Sinai 
School of Medicine (New York, NY); Timothy E. Quill, MD, 
The Genesee Hospital (Rochester, NY); George Thibault, MD, 
Partners Healthcare System (Boston, MA); James Tulsky, MD, 
Veterans Affairs Medical Center (Durham, NC). Primary Staff to 
the Panel: Lois Snyder, JD (Project Director), ACP-ASIM (Phil- 
adelphia, PA), and Jason Karlawish, MD (Clinical Staff}, Univer- 
sity of Pennsylvania (Philadelphia, PA). 


From the Washington Home Center for Palliative Care Studies, Wash- 
ington, D.C.; Associates in Process Improvement, Silver Spring, Mary- 
land; Cornell University, Ithaca, New York; Medical College of Wiscon- 
sin, Milwaukee, Wisconsin; and Institute for Healthcare Improvement, 
Boston, Massachusetts. 


This paper is based on a longer paper developed by the authors for the 
ACP-ASIM End-of-Life Care Consensus Panel. 
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EDITORIAL 


Fever, Neutropenia, and the Second Law of Thermodynamics 


he management of the patient with cancer who has 

chemotherapy-induced neutropenia and fever has 
changed markedly over the past four decades. Empirical 
antimicrobial therapy is now the standard of care for any 
patient with cancer and neutropenia who has unexplained 
fever, rigors, or subtler signs of sepsis (for example, un- 
explained tachypnea, volume requirement, or acidosis). Al- 
though different organisms have been found in these pa- 
tients over time (Enterobacteriaceae and Pseudomonas 
aeruginosa through the 1980s, and now mostly gram-posi- 
tive organisms), empirical therapy has been validated by 
several well-designed comparative trials, including studies 
conducted by the European Organisation for Research and 
Treatment of Cancer, the National Institutes of Health, 
and numerous academic medical centers (1). The study by 
Peacock and colleagues in this issue (2) adds significantly 
to our understanding of the effect of this approach in des- 
perately ill patients with cancer. 

What have we learned from this effort? First, temporal 
factors are important. Whereas gram-positive bloodstream 
infections must be treated, immediate initiation of vanco- 
mycin therapy is not essential unless the patient is already 
in extremis. Thus, gram-positive therapy can be delayed 
until an invasive gram-positive infection is identified on 
culture or by careful examination of the patient in question 
(3). Gram-negative coverage, in contrast, must begin im- 
mediately because the patient will otherwise be at risk for 
gram-negative sepsis, which can progress rapidly in persons 
with neutropenia. 

Second, there is a logical sequence in which antimicro- 
bial agents ought to be prescribed: Broad-spectrum anti- 
gram-negative therapy should be started immediately, and 
antifungal therapy should be used 72 to 96 hours later if 
the patient has not responded. Vancomycin should be 
added to the regimen if culture or physical examination 
reveals a gram-positive infection or if the empirical anti- 
gram-negative therapy has limited coverage of viridans 
streptococci (2, 4). Antianaerobic antimicrobial therapy 
should be used only when suspicion for an anaerobic in- 
fection is high, and it is rarely justified for use as empirical 
therapy. This strategy of antimicrobial deployment has 
greatly improved the survival of patients undergoing che- 
motherapy or bone marrow transplantation. However, 
continued close observation of the patient is an important 
and necessary part of this strategy. If the patient's condi- 
tion deteriorates, then immediate administration of the full 
antimicrobial program is indicated. 

Third, patients with cancer and neutropenia can de- 
velop a fever for various reasons, including noninfectious 
causes (for example, drug allergies; transfusion reactions; 
drug toxicities; or, in patients undergoing bone marrow 
transplantation, immunologic response to a histologically 
incompatible transplant) and infectious causes (for exam- 
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ple, bloodstream infections related to infected vascular ac- 
cess devices; infections related to damaged mucocutaneous 
surfaces that permit the invasion of gut and skin flora be- 
cause barrier function has been compromised; and, finally, 
infection from contaminated air, contaminated water, or 
contact with other persons who have contagious infection). 
Indeed, the risk for infection in these patients has been 
shown to involve an interaction of three factors: the pa- 
tient’s net state of immunosuppression, environmental 
exposures, and possible anatomic abnormalities that are 
susceptible to microbial invasion. 

Fourth, use of empirical therapy for febrile neutro- 
penia is justified because of the insensitivity of currently 
used culture techriiques and the limited time available to 
gain control of infections, particularly those that are gram- 
negative. Thus, immediate initiation of anti- gram-nega- 
tive therapy is required. It is to be hoped that through the 
development and use of improved diagnostic methods (for 
example, non—culture-based diagnostic approaches, such as 
polymerase chain reaction), empirical therapy guided by 
algorithms will be replaced by preemptive therapy guided 
by laboratory markers that correlate with real, albeit early, 
infection. 

Although prompt initiation of empirical therapy is the 
best currently available treatment for this condition, con- 
siderable controversy remains regarding the details of this 
approach. First, the absolute neutrophil count at which 
therapy should be initiated for maximal benefit and mini- 
mal cost and toxicity (<1, «0.5, or «0.1 X 10? cells/L) is 
unclear (5). Our approach is to accept a count below 
1X 10? cells/L, provided that the patient's neutrophil 
count is expected to decrease to below 0.5 X 10? cells/L as 
a result of chemotherapy over the next few days. Indeed, an 
important end point not delineated in the report by Pea- 
cock and colleagues is the success of each regimen during 
the time of most profound neutropenia. 

The second controversial issue involves the appropriate 
end points for judging success or failure. This study and 
other recently reported studies have used a demanding 
composite end point; specifically, success was defined as 
defervescence or the lack of need for additional antimicro- 
bial agents (6). However, this patient population can be- 
come febrile for a plethora of possible reasons, many of 
which are not amenable to antimicrobial therapy. More- 
over, 62.596 of the patients in the study by Peacock and 
colleagues had vancomycin added empirically to their an- 
timicrobial regimen. Because the ultimate aim is not to 
eradicate fever or to avoid use of additional antimicrobial 
agents but to keep the patient alive during a period of 
maximal vulnerability, it is not surprising that fewer than 
one third of the study patients in both treatment groups 
achieved the composite end point. Thus, other end points 
need to be developed and validated. Any study in which 
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fewer than one third of the patients achieve the desired end 
point raises the question of what is truly happening in 
most of the patients. 

The choice of antibiotic regimens for empirical ther- 
apy of the patient with fever and neutropenia is likewise in 
some dispute. Most clinicians agree that a broadly active 
program to treat Enterobacteriaceae and P. aeruginosa 
infections is the first step, and such a program can be 
achieved in several ways. For example, clinicians could pre- 
scribe a single broad-spectrum drug, such as a carbapenem, 
or an advanced-spectrum -lactam, such as ceftazidime, or 
the drug combination piperacillin-tazobactam. Potentially 
synergistic therapy with a B-lactam-aminoglycoside eom- 
bination (as in one group of the current study) could also 
be considered. Other drug combinations could be pre- 
scribed, such as piperacillin—ciprofloxacin, which was ad- 
ministered to one of the treatment groups in the current 
study. For practical purposes, as long as a prolonged bac- 
tericidal effect is achieved, the results appear to differ litde, 
with the possible exception of infection due to P. aerugi- 
nosa. For this scenario, many experts prefer an antipseudo- 
monal B-lactam in combination with an aminoglycoside. 
Although the study by Peacock and colleagues has not 
identified the optimal therapy for infection with Pseudomo- 
nas species, it has established the overall effectiveness of 
piperacillin- ciprofloxacin. 

The choice of an empirical regimen requires a thor- 
ough understanding of local patterns of antibiotic resis- 
tance. Of the baseline isolates in this study, 2% were resis- 
tant to tobramycin, 9.4% were resistant to ciprofloxacin, 
and 14.7% were resistant to piperacillin, In general, the 
rate of resistance at a given institution and in a given pa- 
tient reflects local patterns of antimicrobial use. As fluoro- 
quinolone use increases for routine prophylaxis in the early 
chemotherapy period, often with the onset of neutropenia, 
fluoroquinolone must be used very carefully when fever 
develops and probably should be avoided, unless the anti- 
microbial susceptibility of the responsible organism is 
known. 

Multiple drugs of similar spectrums are commonly 
used to improve the killing of possible invading organisms. 
However, in the current medical era of cost containment, 
this approach may be questioned because of appropriate 
concerns about the additive toxicity and the incomplete 
evidence of benefit from such a strategy. Multiple-drug 
therapy of this sort is sometimes justified by the claim that 
“double coverage" will prevent the emergence of resistance 
in this more vulnerable patient population; however, preof 
of the validity of this concept is at best incomplete. 
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The second law of thermodynamics states that the 
world is heading inexorably into chaos. The infectious- 
disease version of this principle is that we are constantly 
heading toward antimicrobial resistance, which will cause 
chaos. The question, then, is whether we can prevent chaos 
by one or another strategy of antibiotic use. The patient 
with febrile neutropenia provides an ideal opportunity to 
explore this and other questions, provided that we develop 
better diagnostic approaches and biomarkers of efficacy. A 
great deal of progress has been made, as shown by the low 
mortality rates in both of Peacock and colleagues’ study 
groups; however, much work remains to be done. Peacock 
and colleagues deserve our thanks for addressing these is- 
sues with a novel combination of drugs. We need to go on 
from there. 


Lindsey R. Baden, MD 

Robert H. Rubin, MD 

Dana-Farber Cancer Institute, Brigham and Women's Hospital 
Harvard Medical School 

Boston, MA 02115 
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Indwelling Urinary Catheters: A One-Point Restraint? 


Mz than four decades ago, Dr. Paul Beeson persua- 
sively argued against routine use of indwelling uri- 
nary catheters in hospitalized patients, making the "case 
against the catheter" (1). He urged, "The decision to use 
this instrument should be made with the knowledge that it 
involves risk of producing a serious disease" (1). This ad- 
vice remains relevant today. Although these devices provide 
indispensable benefits, they are also the dominant risk fac- 
tor for hospital-acquired urinary tract infection, the most 
common nosocomial infection in the United States (2), 
Infections and other untoward effects associated with in- 
dwelling urinary catheters lead to increased health care 
costs, patient discomfort, morbidity, and even death (3—6). 

Regrettably, unjustified and excessively prolonged 
catheter use persists despite clear evidence of its detrimen- 
tal effects (7-9). Indwelling catheters have the practical 
effect of needlessly confining patients in what could be 
called a “one-point” restraint, raising serious safety and 
ethical concerns analogous to those noted more than a 
decade ago with “four-point” (limb) restraints. Lessons 
learned from efforts to curtail the use of physical restraints 
may help identify strategies for diminishing the use of in- 
dwelling urinary catheters. 


INDWELLING URINARY CATHETERS ARE WIDELY—AND 
OFTEN INAPPROPRIATELY—USED 

Each year, almost 25% of the approximately 96 mil- 
lion urinary catheters sold worldwide are sold in the 
United States, where between 16% and 25% of hospital- 
ized patients have an indwelling urinary catheter (9, 10). In 
a substantial proportion of these patients, the catheter is 
used inappropriately (7, 8). Two decades ago, a study of 
hospitalized patients found that catheter use was unjustifi- 
able for more than one third of the hospital days they were 
in use (8). More recently, Jain and colleagues (7) reported 
that initial insertion was unjustified in 21% of hospitalized 
patients with a urinary catheter and that continued cathe- 
ter use was unwarranted for almost half of the days patients 
were catheterized. 

Why are urinary catheters often used inappropriately? 
Ignorance of published recommendations (11, 12) proba- 
bly accounts for part of the problem. Another reason is 
physician uncertainty about the patient's medical course 
and possible reluctance to reinsert a needed catheter. In 
addition, catheters may be placed and maintained for the 
convenience of hospital staff (4, 7), thus eliminating the 
need to change wet clothing or bedding, or perhaps for the 
prevention of skin maceration. 

Finally, catheters may be used inappropriately because 
physicians "forget about" or were never aware of the pres- 
ence of the catheter. Recently, more than one third of 
attending physicians and more than one quarter of resident 
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physicians at four academic medical centers answered in- 
correctly when asked whether each patient on their service 
had a urinary catheter in place (9). The proportion of phy- 
sicians unaware of the presence of a catheter was even 
higher for the inappropriately catheterized patients: greater 
than 5096 of attending physicians and greater than 4096 of 
senior residents (9). These “forgotten” catheters often re- 
main in place until either a catheter-related complication 
occurs or the patient's discharge is imminent. 


BURDEN OF ILLNESS ASSOCIATED WITH INDWELLING 
URINARY CATHETERIZATION 

The incidence of bacteriuria in catheterized patients is 
directly related to the duration of catheterization; the daily 
rate of acquiring bacteriuria is approximately 396 to 1096 
(13). In patients with bacteriuria, 1096 to 2596 will de- 
velop symptoms of local urinary tract infection (3, 14), and 
about 396 will develop bacteremia, a serious and possibly 
life-threatening complication (3). Catheter-related infec- 
tion is also associated with increased mortality, but 
whether the relationship is causal is controversial. Some 
argue that this infection is merely a marker of severe un- 
derlying disease. Two studies have found, however, that 
urinary catheter—related infection leads to an almost three- 
fold increase in risk for death, independent of other co- 
morbid conditions (5, 6). 

Another medical consequence of catheter-related in- 
fection is increased health care costs. Each episode of 
hospital-acquired, symptomatic, catheter-related infection 


` eosts'at least $676, and each episode of catheter-related | 


nosocomial bacteremia costs at least $2836 (3). Thus, the 
cumulative economic burden of nosocomial catheter- 
related infection is substantial. 


PATIENT RIGHTS, COMFORT, AND DIGNITY 

Beyond the health and financial burden of inappropri- 
ate catheter use is the substantial patient discomfort caused. - 
by catheters. In a recent prospective study, 42% of cathe- 
terized patients reported that the indwelling catheter was 
uncomfortable, 48% reported that it was painful, and 61% 
noted that it restricted their activities of daily living (4). 
Two respondents provided unsolicited comments that 
their indwelling catheter “hurts like hell" (4). For some 
patients, urinary catheters operate as physical restraints, 
tantamount to binding them to the bed; catheters substan- 
tially and unnecessarily limit patients’ ability to function 
freely and with dignity. Restricted activity not only reduces 
patient autonomy but also promotes such nosocomial 
complications as venous thromboembolism and pressure 
ulcers. Thus, we believe that the overuse of indwelling uri- 
nary catheters shares many similarities with physical re- 
straints applied to the extremities or torso. 
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PHYSICAL RESTRAINTS 


Physical restraints were also once common in hospital- 
ized patients, but their use has decreased dramatically in 
the past decade (15). Like urinary catheters, restraints were 
justified as “protecting” the patient, including, ironically, 
from removing devices such as urinary catheters. Indeed, 
preventing the disruption of other therapy remains a fre- 
quent rationale for their use (15, 16). At times, restraints 
were used to keep patients from wandering or falling or 
from being injured due to agitated behavior (16). Physi- 
cians were sometimes unaware that their patients were re- 
strained (17), and nurses frequently used restraints without 
a physician's order (16, 17). 

Reports of death associated with physical restraints ini- 
tiated a cascade of inquiries into this practice. Comprehen- 
sive studies in various clinical settings soon revealed that 
these devices were used frequently (18), even though they 
were disliked by patients (18) and were associated with 
nosocomial infection and pressure sores (19). With little 
evidence to support the use of physical restraints and sub- 
stantial arguments against their use in all but the most 
extenuating circumstances (20), medical, nursing, public 
health, and administrative leaders called for change. 

Health care organizations successfully decreased the 
use of physical restraints in various ways, including staff 
education and the use of committees to prospectively re- 
view the need for restraints. In the policy arena, the Om- 
nibus Reconciliation Act of 1990 prohibited routine use of 
physical and chemical restraints in long-term care settings, 
and the Joint Commission on Accreditation of Healthcare 
Organizations implemented restraint-specific accreditation 
standards. Finally, federal regulations enacted in 1999 re- 
quire that patients be free of unnecessary restraints, that 
restraints be used only when less restrictive interventions 
are ineffective, and that restraints be used only with the 
order of a licensed practitioner (21). 


ARE INDWELLING URINARY CATHETERS A 
“One-Point” RESTRAINT? 

Limiting the use of physical restraints is a medical, 
organizational, and public policy success story. After rec- 
ognizing the problem, health care facilities organized sys- 
tematic approaches that decreased the use of physical re- 
straints; the facilities were encouraged and sometimes 
compelled to do so by changes in public policy. We urge a 
similar multipronged approach for the overuse of indwell- 
ing urinary catheters. Few studies have carefully examined 
the effects of indwelling urinary catheters, especially in 
comparison with other means of bladder drainage or in- 
continence management (12) however, available data 
demonstrate frequent inappropriate use of and consequent 
harm from urinary catheters. The level of patient discom- 
fort with this highly strategic one-point restraint is doubt- 
less equal to or greater than the discomfort experienced 
with two-point or four-point extremity restraints. In our 
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experience, physical restraint use is similar to urinary cath- 
eter use in that it is frequently initiated by nurses (7), often 
without a physician’s order (Saint S. Unpublished data). A 
major difference, however, is that urinary catheters are 
more often crucial to patient care than are physical re- 
straints. Therefore, policies regarding placement of in- 
dwelling catheters must reflect the important distinction 
between catheters that have been appropriately inserted 
and maintained and those that were not initially justified 
or were left in place for a period longer than necessary. 
Inappropriate restraint of patients who entrust their care to 
physicians, whether at four points of mobility or at one of 
high sensitivity, can no longer be condoned. Partly on the 
basis of strategies implemented to diminish the use of 
physical restraints, we propose the following recommenda- 
tions to improve catheter use. 


RECOMMENDATIONS 


1. Educate all medical and nursing staff about adverse 
clinical consequences, patient discomfort, patient embar- 
rassment, and activity restrictions associated with urinary 
catheterization. 

2. Familiarize hospital personnel with the appropriate 
use of indwelling catheters and the availability and efficacy 
of other strategies and devices to manage urinary inconti- 
nence (for example, condom catheters and special under- 
garments). 

3. Use quality-control patient audits to design institu- 
tion-specific programs to decrease inappropriate use of in- 
dwelling urinary catheters. 

4. Develop and evaluate the effectiveness of automatic 
“stop orders” for indwelling urinary catheters; these orders 
should require that the catheter either be removed or re- 
ordered after a specified period of catheterization (for ex- 
ample, after 48 hours). 

5. The Joint Commission on Accreditation of Health- 
care Organizations and other regulatory bodies should con- 
sider developing strategies regarding inappropriate use of 
indwelling urethral catheters for health care organizations. 
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Imaging His Pain 


His finger circled, and circled 
the ecchymosis. 

Here, 

it hurts here, 

deep under the ribs, 

not the ribs, 

no not the ribs, 

they don’t hurt, not at all, 

see, 

i can punch them, 

no pain. 

When the red spot it came up, 
then | knew, 

I knew | must have an infection deep in an organ, 
deep in an organ, 

not here on the surface, 

not the ribs, 

see they don't hurt. 

Three weeks, 

it's always there, 

doesn't go away. 

can't sleep on my left side, 
hurts too much here, 

it hurts here, 

deep in an organ, 

I know I've got an infection deep in an organ. 


Loreen Herwaldt, MD 
lowa City, IA 52242-1081 


We scanned the site with X-rays 

to visualize the source of his pain. 
Nothing there, 

nothing in his left lower chest area. But— 
the radiograph showed instead 

a huge mass in his right suprahilar area, 
a subcarinal density, and 

peripheral nodules in both lung fields. 
Chest and abdominal CT scans confirmed 
nothing 

at the site of his pain. 


The chest X-ray hangs on the view box, 

light shining through the lesions, 

darkness where his finger circled minutes ago. But— 
his pain is there, 

deep in organ space, 

so deep X-rays can't penetrate it, 

so deep | can't transilluminate it. 

| stare at the black and white image of his innards. 
The tumors radiate, 

suns burning my retina, 

leaving scars, 

permanent blind spots 

that sense his eclipse 

by pain. 
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CLINICAL GUIDELINES 


Screening for Colorectal Cancer: Recommendation and Rationale 


U.S. Preventive Setvices Task Force* 


This statement summarizes the current U.S. Preventive Services 
Task Force (USPSTF) recommendation on screening for colorectal 
cancer and the supporting scientific evidence and updates the 
1995 recommendations contalned in the Guide to Clinical Preven- 
tive Services, 2nd edition. At that time, the USPSTF recommended 
screening for colorectal cancer with annual fecal occult blood 
testing, perlodic sigmoidoscopy, or the combination of fecal occult 
blood testing and sigmoldoscopy but concluded that the evidence 
was insufficient to recommend for or agalnst colonoscopy or bar- 
lum enema. 

The complete USPSTF recommendation and rationale state- 
ment on this topic, which Includes a brief review of the supporting 
evidence, is avallable through the USPSTF Web site (www 


.preventiveservices.ahrq.gov), the National Guideline Clearing- 
house (www.guldeline.gov), and in print through the Agency for 
Healthcare Research and Quality Publications Clearinghouse (tele- 
phone, 800-358-9295; e-mall, ahrqpubs@ahrq.gov). The complete 
Information on which this statement Is based, Including tables and 
references, Is available in the accompanying article in this Issue 
and In the summary of the evidence and systematic evidence 
review on the Web sites already mentioned. 


Ann Intern Med. 2002;137:129-131. 

See related articles on pp 96-104 and pp 132-141. 
* For a list of the members of the U.S. Preventive Services Task Force, see the 
Appendix. 
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SUMMARY OF THE RECOMMENDATION 


The U.S. Preventive Services Task Force (USPSTF) 
strongly recommends that clinicians screen all men and 
women 50 years of age or older for colorectal cancer. This is a 
grade A recommendation. (See Appendix Table 1 for a de- 
scription of the USPSTF classification of recommendations.) 


The USPSTF found fair to good evidence that several 
screening methods are effective in reducing mortality from 
colorectal cancer. The USPSTF concluded that the benefits 
from screening substantially outweigh potential harms, but the 
quality of evidence, magnitude of benefit, and potential harms 
vary with each method. 


The USPSTF found good evidence that periodic fecal 
occult blood testing (FOBT) reduces mortality from colorectal 
cancer and fair evidence that sigmoidoscopy alone or in com- 
bination with FOBT reduces mortality. The USPSTF did not 
find direct evidence that screening colonoscopy is effective in 
reducing colorectal cancer mortality rates; efficacy of colonos- 
copy is supported by its integral role in trials of FOBT, extrap- 
olation from sigmoidoscopy studies, limited case—control evi- 
dence, and the ability of colonoscopy to inspect the proximal 
colon. Double-contrast barium enema offers an alternative 
means of whole-bowel examination, but it is less sensitive than 
colonoscopy and there is no direct evidence that it is effective in 
reducing mortality rates. The USPSTF found insufficient ev- 
idence that newer screening techniques (for example, computed 
tomographic colography) are effective in improving health out- 
comes. (See Appendix Table 2 for a description of the 
USPSTE classification of levels of evidence.) 


There are insufficient data to determine which screening 
strategy is best in terms of the balance of benefits and potential 
harms or cost-effectiveness. Studies reviewed by the USPSTF 
indicate that colorectal cancer screening is likely to be cost- 
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effective («$30 000 per additional year of life gained) regard- 
less of the strategy chosen. 


It is unclear whether the increased accuracy of colonoscopy 
compared with alternative screening methods (for example, the 
identification of lesions that FOBT and flexible sigmoidoscopy 
would not detect) offsets the procedures additional complica- 


tions, inconvenience, and costs. 


CLINICAL CONSIDERATIONS 

Potential screening options for colorectal cancer in- 
clude home FOBT, flexible sigmoidoscopy, the combina- 
tion of home FOBT and flexible sigmoidoscopy, colonos- 
copy, and double-contrast barium enema. Each option has 
advantages and disadvantages that may vary for individual 
patients and practice settings. The choice of specific screen- 
ing strategy should be based on patient preferences, medi- 
cal contraindications, patient adherence, and available re- 
sources for testing and follow-up. Clinicians should talk to 
patients about the benefits and potential harms associated 
with each option before selecting a screening strategy. 


The optimal interval for screening depends on the test. 
Annual FOBT offers greater reductions in mortality rates 
than biennial screening but produces more false-positive 
results. A 10-year interval bas been recommended for 
colonoscopy on the basis of evidence regarding the natural 
history of adenomatous polyps. Shorter intervals (5 years) 
have been recommended for flexible sigmoidoscopy and 
double-contrast barium enema because of the lower sensi- 
tivity of these methods, but there is no direct evidence with 
which to determine the optimal interval for tests other 
than FOBT. Case- control studies have suggested that sig- 
moidoscopy every 10 years may be as effective as sigmoid- 
oscopy performed at shorter intervals. 


The USPSTF recommends initiating screening at 50 
years of age for men and women at average risk for colo- 
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rectal cancer, based on the incidence of cancer above this 
age in the general population. In persons at higher risk (for 
example, those with a first-degree relative who receives a 
diagnosis of colorectal cancer before 60 years of age), ini- 
tiating screening at an earlier age is reasonable. 


Expert guidelines exist for screening very high-risk pa- 
tients, including those with a history suggestive of familial 
polyposis or hereditary nonpolyposis colorectal cancer or 
those with a personal history of ulcerative colitis (1). Early 
screening with colonoscopy may be appropriate, and ge- 
netic counseling or testing may be indicated for patients 
with genetic syndromes. 


The appropriate age at which colorectal cancer screen- 
ing should be discontinued is not known. Screening studies 
have generally been restricted to patients younger than 80 
years of age, with colorectal cancer mortality rates begin- 
ning to decrease within 5 years of initiating screening. 
Yield of screening should increase in older persons (because 
of higher incidence of colorectal cancer), but benefits may 
be limited as a result of competing causes of death. Dis- 
continuing screening is therefore reasonable in patients 
whose age or comorbid conditions limit life expectancy. 


Proven methods of FOBT screening use guaiac-based 
test cards that patients prepare at home from three consec- 
utive stool samples and forward to the clinician, Whether 
patients need to restrict their diet and avoid certain medi- 
cations is not established. Rehydration of the specimens 
before testing increases the sensitivity of FOBT bur sub- 
stantially increases the number of false-positive results. 
Neither digital rectal examination nor the testing of a sin- 
gle stool specimen obtained during digital rectal examina- 
tion is recommended as an adequate screening strategy for 
colorectal cancer. 


The combination of FOBT and sigmoidoscopy may 
detect more cases of cancer and more large polyps than 
either test alone, but the additional benefits and potential 
harms of combining the two tests are uncertain. In general, 
FOBT should precede sigmoidoscopy because a positive 
result is an indication for colonoscopy, obviating the need 
for sigmoidoscopy. 


Colonoscopy is the most sensitive and specific test for 
detecting cancer and large polyps but is associated with higher 
risks than other screening tests for colorectal cancer. These 
include a small risk for bleeding and risk for perforation, pri- 
marily associated with removal of polyps or with biopsies per- 
formed during screening. Colonoscopy also usually requires 
more highly trained personnel, overnight bowel preparation, 
sedation, and longer recovery time (which may necessitate 
transportation for the patient). It is not certain whether the 
potential added benefits of colonoscopy relative to screening 
alternatives are large enough to justify the added risks and 
inconvenience for all patients. 
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Initial costs of colonoscopy are higher than the costs of 
other tests. Estimates of cost-effectiveness, however, suggest 
that, from a societal perspective, compared with no screening, 
all methods of screening for colorectal cancer are likely to be as 
cost-effective as other clinical preventive services—less than 
$30 000 per additional year of life gained. The brief review of 
the evidence that is normally included in USPSTF recom- 
mendations is available in the complete Recommendation 
and Rationale statement on the USPSTF Web site (www. 
preventiveservices.ahrq.gov). 


RECOMMENDATIONS OF OTHERS 

The American Cancer Society recommends screening 
people at average risk for colorectal cancer beginning at 50 
years of age by 1) FOBT annually, 2) flexible sigmoidos- 
copy every 5 years, 3) annual FOBT plus flexible sigmoid- 
oscopy every 5 years, 4) double-contrast barium enema 
every 5 years, or 5) colonoscopy every 10 years (2). The 
American Cancer Society does not recommend digital rec- 
tal examination as a stand-alone screening test for colorec- 
tal cancer. Similar recommendations are issued by the 
American College of Surgeons, the American College of 
Obstetricians and Gynecologists, and the American Acad- 
emy of Family Physicians (3-5). The American Gastroen- 
terological Association, as part of a consortium of related 
professional organizations, also issues similar recommenda- 
tions, which are currently being updated (1). The Ameri- 
can College of Physicians-American Society of Internal 
Medicine does not have current guidelines on screening. 
The Canadian Task Force on Preventive Health Care con- 
cludes that there is good evidence to recommend annual or 
biennial FOBT and fair evidence to recommend sigmoid- 
oscopy as part of the periodic health examination in aver- 
age-risk adults after 50 years of age; evidence is insufficient 
to recommend for or against colonoscopy or combined 


FOBT and sigmoidoscopy (6). 
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Appendix Table 1. U.S. Preventive Services Task Force Grades 
and Recommendations* 





Grade Recommendation 


A The USPSTF strongly recommends that clinicians routinely provide 
[the service] to eligible patients. The USPSTF found good 
evidence that [the service] improves important health outcomes 
and concludes that benefits substantially outweigh harms. 

B The USPSTF recommends that clinicians routinely provide [the 
service] to eligible patients. The USPSTF found at feast fair 
evidence that [the service] improves important health outcomes 
and concludes that benefits outweigh harms. 

C The USPSTF makes no recommendation for or against routine 
provision of [the service]. The USPSTF found at least fair 
evidence that [the service] can improve health outcomes but 
concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D The USPSTF recommends against routinely providing [the service] 
to asymptomatic patients. The USPSTF found at least fair 
evidence that {the service] is ineffective or that harms outweigh 
benefits. 

l The USPSTF concludes that the evidence is insufficient to 
recommend for or against routinely providing [the service]. 
Evidence that the [service] is effective is lacking, of poor 
quality, or conflicting, and the balance of benefits and harms 
cannot be determined. 








* The U.S. Preventive Services Task Force (USPSTE) grades its recommendations 
according to one of five classifications (A, B, C, D, D) reflecting the strength of 
evidence and magnitude of net benefit (benefits minus harms). 
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Appendix Table 2. U.S. Preventive Services Task Force Grades 
for Strength of Overall Evidence* 





Grade Definition 


Good Evidence includes consistent results from well-designed, well- 
conducted studies in representative populations that directly 
assess effects on health outcomes 

Fair Evidence is sufficient to determine effects on health outcomes, 
but the strength of the evidence is limited by the number, 
quality, or consistency of the individual studies; 
generalizability to routine practice; or indirect nature of the 
evidence on health outcomes 

Poor Evidence is insufficient to assess the effects on health outcomes 
because of limited number or power of studies, important 
flaws in their design or conduct, gaps in the chain of 
evidence, or lack of information on important health 
outcomes 








* The U.S. Preventive Services Task Force (USPSTE) grades the quality of the 
overall evidence for a service on a three-point scale (good, fair, poor). 
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Screening for Colorectal Cancer in Adults at Average Risk: A 
Summary of the Evidence for the U.S. Preventive Services Task Force 


Michael Pignone, MD, MPH; Melissa Rich, MD; Steven M. Teutsch, MD, MPH; Alfred O. Berg, MD, MPH; and Kathleen N. Lohr, PhD 


Purpose: To assess the effectiveness of different colorectal can- 
cer screening tests for adults at average risk. 


Data Sources: Recent systematic reviews; Guide to Clinical Pre- 
ventive Services, 2nd edition; and focused searches of MEDLINE 
from 1966 through September 2001. The authors also conducted 
hand searches, reviewed bibliographies, and consulted context 
experts to ensure completeness. 


Study Selection: When available, the most recent high-quality 
systematic review was used to identify relevant articles. This re- 
view was then supplemented with a MEDLINE search for more 
recent articles. 


Data Extraction: One reviewer abstracted information from the 
final set of studies into evidence tables, and a second reviewer 
checked the tables for accuracy. Discrepancies were resolved by 
consensus. 


Data Synthesis: For average-risk adults older than 50 years of 
age, evidence from multiple well-conducted randomized trials 


supported the effectiveness of fecal occult blood testing in reduc- 
ing colorectal cancer incidence and mortality rates compared with 
no screening. Data from well-conducted case- control studies sup- 
ported the effectiveness of sigmoidoscopy and possibly colonos- 
copy in reducing colon cancer incidence and mortality rates. A 
nonrandomized, controlled trial examining colorectal cancer mor- 
tality rates and randomized trials examining diagnostic yield sup- 
ported the use of fecal occult blood testing plus sigmoidoscopy. 
The effectiveness of barium enema is unclear. Data are insufficient 
to support a definitive determination of the most effective screen- 
ing strategy. 


Conclusions: Colorectal cancer screening reduces death from 
colorectal cancer and can decrease the incidence of disease 
through removal of adenomatous polyps. Several available screen- 
ing options seem to be effective, but the single best screening 
approach cannot be determined because data are insufficient. 


Ann Intern Med. 2002:137:132-141. 
For author affiliations, see end of text 
See related articles on pp 96-104 and pp 129-131. 
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he U.S. Preventive Services Task Force (USPSTF) last 

considered its recommendations regarding colorectal 
cancer screening in 1996 (1). At that time, the available 
evidence included one randomized, controlled trial show- 
ing that fecal occult blood testing (FOBT) reduced mor- 
tality rates (2); a case-control study showing that persons 
having sigmoidoscopy were less likely to die of colorectal 
cancer (3); and one nonrandomized, controlled trial of 
FOBT combined with rigid sigmoidoscopy that suggested 
some benefit from the two tests together (4). On the basis 
of this evidence, the USPSTF recommended screening for 
colorectal cancer with FOBT, sigmoidoscopy, or both (a 
grade B recommendation) but did not recommend for or 
against other means of screening (digital rectal examina- 
tion, double-contrast barium enema, or colonoscopy) be- 
cause the available evidence was insufficient. (See the com- 
panion article in this issue for a description of the USPSTF 
classification of recommendations.) The Task Force also 
recommended that FOBT be performed yearly but did not 
specify an interval for sigmoidoscopy. 

Since 1996, important new evidence has emerged re- 
garding the effectiveness of colorectal cancer screening, We 
performed an updated systematic review to help the USP- 
STF evaluate new evidence on the effectiveness of different 
colorectal cancer screening tests as it updated its previous 
recommendation. We examined the evidence concerning 
the effectiveness of screening in adults older than 50 years 
of age who are at average risk for colorectal cancer. The 
effectiveness, accuracy, and adverse effects of digital rectal 
examination (with or without a single office-based FOBT), 
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traditional three-card FOBT (hereafter referred to as 
FOBT), sigmoidoscopy, FOBT with sigmoidoscopy, dou- 
ble-contrast barium enema, and colonoscopy were exam- 
ined. Other tests or combinations of tests have not been 
well evaluated and are not discussed here. A more detailed 
report of our review can be found on the Web sire of the 
U.S. Agency for Healthcare Research and Quality (www 
-ahrq.gov/clinic/uspstfix.htm) (5). The USPSTF’s updated 
recommendations for colorectal cancer screening recom- 
mendations can be found in the companion article in this 
issue (6). 


METHODS 

To identify the relevant literature, we used the Guide 
to Clinical Preventive Services, 2nd edition (1); existing sys- 
tematic reviews; focused MEDLINE literature searches 
from 1966 through September 2001; and hand searches of 
key articles, When available, systematic reviews were used 
to identify older relevant studies. Literature searches were 
used to identify newer studies. Detailed descriptions of the 
literature searches can be found in the Appendix (available 
at www.annals.org). 

To identify relevant studies, one reviewer examined 
the abstracts of the articles identified in the initial search. A 
second reviewer examined the excluded articles. Disagree- 
ments about inclusion were resolved by consensus. Two 
reviewers examined the full text of the remaining articles to 
determine final eligibility. We used evidence from random- 
ized, controlled trials or observational studies that mea- 
sured patient outcomes, particularly changes in colorectal 


www.annals.ore 





Screening for Colorectal Cancer in Adults at Average Risk C LINICAL G UIDELINES 


cancer mortality rates and incidence. When such data were 
not available, we included indirect information on the ac- 
curacy of screening tests. Details about study inclusion are 
available in the Appendix (available at www.annals.org). 
We rated the quality of the included articles by using the 
criteria developed by the USPSTF Methods group (7), 
which are described in the accompanying article in this 
issue (6). We used the final set of eligible articles to create 
evidence tables and a draft report. The draft report was 
extensively peer reviewed by the USPSTF, experts in the 
held, governmental agencies, and nongovernmental orga- 
nizations. 

This evidence report was funded through a contract to 
the Research Triangle Institute-University of North Caro- 
lina Evidence-based Practice Center from the Agency for 
Healthcare Research and Quality. Staff of the funding 
source contributed to the study design, reviewed draft and 
final manuscripts, and made editing suggestions. 


RESULTS 

Our general search identified 719 articles published 
since 1995 on colorectal cancer screening. We retained 19 
of these articles in our final document. Specific searches 
from 1966 through 2001 for articles about the accuracy of 
barium enema and complications of screening yielded 621 
and 839 articles, respectively. After review, we retained 13 
articles about barium enema and 19 articles about compli- 
cations of screening. We also included 15 articles identified 
from the previous USPSTF review or from hand searches 
of other articles. Table 1 summarizes our findings. 


Digital Rectal Examination 
Effectiveness 

A case-control study from the Kaiser Permanente 
Medical Care Program in northern California. examined 
the effect of screening with digital rectal examination on 
death from colorectal cancer (8). The investigators identi- 
fied patients 45 years of age and older who died of distal 
rectal cancer between 1971 and 1986 and selected matched 
controls from the patient. membership. They examined 
medical records to determine whether the patients and 
controls had undergone screening digital rectal examina- 
tion within a year of cancer diagnosis. Investigators found 
no difference between groups after controlling for potential 
confounders, although the confidence interval was wide 
(odds ratio, 0.96 [95% CI, 0.56 to 1.7]). 


Accuracy 

The potential sensitivity of screening digital rectal ex- 
amination is low; fewer than 10% of cases of colorectal 
cancer are within reach of the examining finger (28). The 
specificity of positive results on digital rectal examination 
has not been examined in outpatients at average risk for 
colorectal cancer. 
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In-Office Fecal Occult Blood Testing after Digital Rectal 
Examination 
Effectiveness 

No studies have examined the effect of a single in- 
office FOBT after digital rectal examination on colorectal 
cancer incidence or mortality rates. 


Accuracy 

A single in-office FOBT is likely to be less sensitive 
than the traditional three-card FOBT performed at home 
because only one sample is taken (9). In a large study from 
Japan, Yamamoto and Nakama (10) found that the first 
test card detected only 5896 of cancer found after a three- 
card test. The single in-office FOBT may be less specific 
than a properly performed three-card FOBT because the 
in-office test does not allow degradation of the vegetable 
peroxidases that sometimes produce false-positive results 
(9). In addition, the potential trauma from the in-office 
examination itself may also result in lower specificity (9). 
Two studies of poor to fair quality that used existing data 
to retrospectively compare the specificity of the single in- 
office FOBT and the three-card home FOBT (11, 12) 
found little difference in specificity between the two 
groups. However, the validity of these studies is limited 
because neither could ensure that similar patient samples 
received each test. 


Fecal Occult Blood Testing 
Effectiveness 

In addition to an older randomized trial performed in 
Minnesota (2), which was available to the USPSTF in 
1996, two newer randomized, controlled trials have exam- 
ined the effectiveness of biennial FOBT for reducing death 
from colorectal cancer (13, 14). These more recent trials, 
from the United Kingdom (13) and Denmark (14), found 
15% and 18% reductions in mortality rates, respectively, 
with biennial testing. Neither trial used slides that were 
rehydrated before development (Table 2). 

The Minnesota trial compared annual and biennial 
testing with no screening and rehydrated most test cards 
(83%). Cumulative colorectal cancer mortality rates after 
18 years of follow-up were 33% (CI, 17% to 49%) lower 
among persons randomly assigned to undergo annual 
FOBT than in a control group that was not offered screen- 
ing (absolute rates, 9.5 deaths per 1000 participants vs. 
14.1 deaths per 1000 participants; difference, 4.6 deaths 
per 1000 participants) (2). Biennial screening, which did 
not show a reduction in mortality rates at 13-year follow- 
up, produced a 2196 (CI, 3% to 38%) reduction in mor- 
tality rate at 18 years (15). The 18-year follow-up also 
showed that the incidence of colorectal cancer decreased by 
20% (CI, 10% to 30%) and 17% (CI, 6% to 27%) in the 
groups screened annually and biennially, respectively, com- 
pared with controls (16). Because of differences in hydra- 
tion, test frequency, duration, and effect size, the results of 
these trials could not be combined in a meta-analysis. 
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Table 1. Characteristics of Screening Tests for Colorectal Cancer* 





Screening Strategy for CRC — Effectiveness in Reducing Incidence of and 


Death from CRC 


Digital rectal examination Case-control study found no difference in 
mortality rates; OR, 0.96 (0.56-1.7] (8) 


Office FOBT (one card) Unknown 


Home FOBT (three cards), 
unrehydrated 


Biennial testing: 2 trials found mortality 


[176-3296] (14) 

Annual testing: 33% [1396-5096] reduction in 
mortality (2); 20% [1096-3095] reduction in 
cancer incidence (16) 

Biennial testing: 21% [396-3895] reduction in 
mortality (15); 17% [696-2796] reduction in 
cancer incidence (16) 

Small RCT found decreased CRC mortality rates 
with screening; RR, 0.50 [0.10-2.72] (18) 


Home FOBT (three cards), 
rehydrated 


Sigmoidoscopy 


reduction in mortality rate within reach of 
scope (3) 
Combined FOBT and Nonrandomized trial found a 4396 reduction in 
sigmoidoscopy 
sigmoidoscopy; RR, 0.57 [0.56-1.19] (4) 
Double-contrast barium Unknown 
enema » 
Colonoscopy Case-control study found an OR of 0.43 
(0.30-0.63] for death from CRC; CRC 
incidence decreased by 40%-60% (26) 





reductions of 15% [1%~26%] (13) and 18% 


Case-control studies suggest a 59% [31957596] 


mortality rate when FOBT was added to rigid 


Evidence Gradet ^ Ability To Detect Cancer Evidence Gradet 





Pathologic data suggest <10% of CRC 
is within reach of examining finger 
Only 58% of cancer cases are detected 

on the first of three cards, 
suggesting lower sensitivity than 
three-card testing (10) 

One-time sensitivity 3025-4096 

Unrehydrated FOBT finds about 25% 
of cancer cases (9) 

Single-test accuracy 50% [30%-70%] 
for cancer, 24% [19%~-29%] for 
advanced neoplasms (17) 

Over 13 years, rehydrated FOBT finds 
50% of cancer cases (2) 


Level Il—poor 


Level IIl-—fair 


Level I—good 


Level |\—good Level IIl—good 


Level I—fair One-time screening detects 6896-7896 


of advanced neoplasia (17, 20) 


Level Ill—good 


Level li—good 


Level I—fair to One-time screening detects 76% of Level Ill—good 
poor advanced neoplasia (17) 
Increased yield when sigmoidoscopy is 
added to FOBT (21-23) 
Sensitivity of one-time test for cancer Level IIl—fair 


or large polyps, 4896 
[2475-6796] (24) 

Sensitivity for large adenomas >90%; 
sensitivity for cancer probably higher 
(27) 


Level H—fair Level ili—good 





* CRC = colorectal cancer; FOBT = fecal occult blood test; NA = not applicable (see tex); OR = odds ratio; RCT = randomized, controlled trial: RR = relative risk. 
Numbers in square brackets are 95% Cls; numbers in parentheses are reference numbers. 

T Level 1 = evidence from one or more controlled trials; level I = evidence from cohort or case-control studies; level II] = evidence from diagnostic accuracy studies or 
case series. For each level, the investigators have assigned a quality score based on methods described in reference 7. 


Accuracy 

A systematic review from 1997 found that the sensi- 
tivity of a single unrehydrated FOBT for cancer was ap- 
proximately 40%; its specificity seems to range from 96% 
to 98%. Rehydration was found to increase sensitivity to 
between 50% and 60% but decreased specificity to 90% 
(9, 29). In a recent study, Lieberman and colleagues (17) 
found that the sensitivity of rehydrated FOBT for cancer 
was 50% (CI, 30% to 70%). For advanced neoplasia (can- 
cer and polyps that are large, villous, or dysplastic), sensi- 
tivity was 24% (CI, 19% to 29%) and specificity was 94% 
(CI, 93% to 95%). 

In the annual screening arm of the 13-year Minnesota 
trial, which primarily used rehydrated test cards and had a 
high initial rate of participation (approximately 90%), 
49% of patients who developed colorectal cancer were 
identified through screening. Thirty-eight percent of all 
patients had had at least one colonoscopy (2). Biennial 
screening detected 39% of patients with cancer in the in- 
tervention group, and 2896 of patients required colonos- 
copy. Compared with the Minnesota trial, the two Euro- 
pean trials were population-based, lasted 8 to 10 years, 
used only biennial testing, and had lower participation 
rates (60% to 70% of patients completed the first screen- 
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ing). Screening detected 2796 of patients in the interven- 
tion group who developed colorectal cancer, and only 596 
of patients had colonoscopy (13, 14). 


Adverse Effects 

Fecal occult blood testing itself has few adverse effects, 
but false-positive results lead to further tests, such as 
colonoscopy, during which adverse effects may occur. The 
specific adverse effects of colonoscopy are described later in 
this review. Theoretically, a previously negative result on 
FOBT could falsely reassure patients and lead to delayed 
response to the development of colorectal symptoms if can- 
cer were to develop, but this concern has not been evalu- 
ated empirically. 


Sigmoidoscopy 
Effectiveness 

Thiis-Evensen and coworkers (18) performed a small 
randomized trial of sigmoidoscopy screening in Norway. 
In 1983, 799 men and women who were 50 to 59 years of 
age and were drawn from a population registry were ran- 
domly assigned to receive screening flexible sigmoidoscopy 
(400 patients) or no screening (399 patients). Eighty-one 
percent. of those offered flexible sigmoidoscopy accepted. 
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Table 1—Continued 
Chance of False-Positive Results Evidence Gradet Adverse Effects Evidence Gradet 
Unknown No direct adverse effects known 
Little difference compared with three-card testing (11, 12) Level III—poor No direct adverse effects known 
Single-test specificity 9696-9896 Level IlI—good No direct adverse effects known 
596-1096 of patients will require colonoscopy over 10 
years of biennial testing (9) 
Single-test specificity 90% Level Ill~good Inconvenience, adverse events resulting from 
Over 10 to 13 years, 38% of patients tested annually and follow-up tests after positive results 
28% tested blennlally with rehydrated FOBT required 
colonoscopy (2) 
NA Perforation rate for dlagnostic examinations «1 in Level !!+—good 
10 000; bleeding In 2.59€ of patients after 
diagnostic studies, 5.596 after procedures with 
polypectomy (19) 
NA Sum of adverse effects from each test alone 
One-time specificity, 8596, [8296-8896] Q4) Level iII—fair Perforation rate 1 in 25 000 In a study with Level IlI-—poor 


NA 


All patients found to have polyps on sigmoidoscopy under- 
went immediate diagnostic colonoscopy and had surveil- 
lance examinations 2 and 6 years later. Over the 13 years of 
the trial, two cases of colorectal cancer were diagnosed in 
the intervention group and 10 were diagnosed in the con- 
trol group (relative risk for colorectal cancer, 0.2 [CI, 0.03 
to 0.95]). One person who was assigned to the interven- 
tion group but never had sigmoidoscopy died of colorectal 
.cancer, as did three controls (relative risk, 0.50 [CI, 0.10 to 
2.72]). Overall mortality rate was higher in the interven- 
tion group than in the control group (1496 vs. 996; relative 
risk, 1.57 [CI, 1.03 to 2.40]), mostly because of an excess 
of cardiovascular deaths. No clear relationship emerged be- 
tween excess deaths and any procedure-related complica- 
tions. 

Two ongoing randomized trials using flexible sigmoid- 
oscopy will report their initial results within 5 years. One 
trial in the United Kingdom is examining the effect of 
screening with sigmoidoscopy once per lifetime (19), and a 
second trial in the United States is examining sigmoidos- 
copy screening every 5 years in patients who are assumed 
to be receiving FOBT as part of usual care (30). 

Two older, well-designed case-control studies that 
provide other important information on the effectiveness 
of sigmoidoscopy screening were available to the USPSTF 
in 1996. Using data from the Kaiser Permanente Medical 
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screening and symptomatic patients (25) 


Diagnostic procedures: perforation rate 1 in 2000 

Polypectomy: perforation rate 1 in 500-1000; 
bleeding rate 1 in 100-500; mortality rate 1 in 
20 000 (5) 


Level Ill—fair to good 


Care Program in northern California, Selby and associates 
(3) found that rigid sigmoidoscopy had been performed in 
996 of persons who died of colorectal cancer occurring 
within 20 cm of the anus and in 2496 of persons who did 
not die of cancer occurring within 20 cm of the anus. The 
adjusted odds ratio of 0.41 (CI, 0.25 to 0.69) suggested 
that sigmoidoscopy screening reduced the risk for death by 
5996 for cancer within reach of the rigid sigmoidoscope. 

The investigators noted that the adjusted odds ratio 
was 0.96 for proximal colon cancer that was beyond the 
reach of the sigmoidoscope (3). This finding added support 
to the hypothesis that the reduced risk for death from 
cancer within reach of the rigid sigmoidoscope could be 
attributed to screening rather than to confounding factors. 
The risk reduction associated with sigmoidoscopy screen- 
ing did not diminish during the first 9 to 10 years after the 
test was performed. The study by Selby and associates 
mostly used rigid sigmoidoscopes. However, in another 
case-control study supporting the effectiveness of sigmoid- 
oscopy, 7596 of the examinations were performed! with a 
flexible instrument (31). 


Accuracy : ; 
Two recent studies have examined the sensitivity of 
screening sigmoidoscopy for cancer or advanced adenomas. 
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Table 2. Trials of Fecal Occult Blood Testing 





Trial Characteristics 


Frequency of testing 
Participants, n 
Age, y 


Minnesota (2) 
Annual and biennial 


>45 000 men and women 
50-80 


Trial (Reference) 


United Kingdom (13) - 


Biennial 
7:150 000 men and women 
45-74 


Denmark (14) j 


Biennial 
760 000 men and women 
45-74 


Duration of follow-up, y 
Hydration of slides 
Participation rate, % * 
Patients requiring colonoscopy, % 
Positive predictive value, % 
Relative risk reduction for death 
from colorectal cancer (95% CI], % 


48 (annual and biennial) 
Yes (83%) 

90 (annual and biennial) 
38 (annual); 28 (biennial) 


33 [17-49] (annual); 
21 (3-38) (biennial) 
Absolute risk reduction for death 

from colorectal cancer per 1000 


participants 4.6 (annual); 2.9 (biennial) 





1.9 (annual); 2.7 (biennial)t 


8 10 

No No 

60 67 

5 5 

10-12 8-18 

15 [1-26] 18 [1-32] 
0.8 1.4 





* Participation was defined as completion of at least one test. 
+ Mostly rehydrated slides (83%). 


in healthy patients, using colonoscopy as the criterion stan- 
dard. They found that sigmoidoscopy would identify 70% 
to 80% of patients with advanced adenomas or cancer (17, 
20). Sigmoidoscopy can produce false-positive results by 
detecting hyperplastic polyps that do not have malignant 
potential or adenomatous polyps that are unlikely to be- 
come malignant during the patient's lifetime. Because 
studies of diagnostic accuracy cannot measure whether 
small or large adenomas that are identified and removed 
would have become cancer, it is not possible to classify 
such findings in terms of accuracy in detecting cancer. In 
practice, most investigators consider all adenomas to be 
“true positives” regardless of whether they would ever 
progress to cancer. Comparison of the specificity of sig- 
moidoscopy with that of nonendoscopic screening meth- 
ods, such as FOBT and barium enema, is therefore diffi- 
cult. 


Adverse Effects 

Estimates of bowel perforations from sigmoidoscopy 
have generally been in the range of 1 to 2 or fewer per 
10 000 examinations, particularly since the introduction of 
the flexible sigmoidoscope (32). Atkin and colleagues (19) 
recently reported initial results from a trial of sigmoidos- 
copy screening in which experienced endoscopists per- 
formed sigmoidoscopy in 1235 asymptomatic adults 55 to 
64 years of age. Two hundred eighty-eight patients had 
polyps removed during the examination. Adverse effects, 
including pain, anxiety, or any degree of bleeding, were 
assessed by a written questionnaire immediately after the 
test and by a mailed questionnaire 3 months later. Of all 
patients, 3.2% (40 of 1235) reported bleeding, 16 of 288 
(5.5%) after polypectomy and 24 of 947 (2.5%) after di- 
agnostic studies. One patient required hospital admission, 
and no patients required a transfusion. Fourteen percent of 
patients reported moderate pain, and 0.4% reported severe 
pain. More than 25% of patients reported gas or flatus. No 
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perforations were reported, but one patient died of perito- 
nitis after a complicated open surgical procedure to remove 
a severely. dysplastic adenoma. A recent study of endo- 
scopic complications from the Mayo Clinic in Arizona 
identified two perforations in 49 501 sigmoidoscopy pro- 
cedures (33). 


Fecal Occult Blood Test and Sigmoidoscopy 
Effectiveness 

Currently, no randomized trials that examine death 
from colorectal cancer as an end point have compared 
FOBT alone or sigmoidoscopy alone with a strategy of 
performing both tests. In 1992, Winawer and coworkers 
(4) conducted a nonrandomized trial of more than 12 000 
first-time attendees at a preventive health clinic in New 
York. This trial was available to the USPSTF in 1996. The 
control group received rigid sigmoidoscopy at the first visit, 
and all study participants were invited to return for annual 
reexamination with rigid sigmoidoscopy. Patients in the 
intervention group received rigid sigmoidoscopy and were 
also asked to complete Hemoccult (Beckman Coulter, Ful- 
lerton, California) FOBT cards. Patients who had adeno- 
mas larger than 3 mm on sigmoidoscopy or who had pos- 
itive results on FOBT underwent full colonic examination 
with barium enema and colonoscopy. The control group 
received rigid sigmoidoscopy at the first visit, and partici- 
pants were invited to return for annual reexamination. Few 
patients continued to participate after the first examination 
(20% had FOBT at year 2, 15% at year 3). Incidence of 
colorectal cancer and death were assessed over a 9-year 
period, and follow-up data were available for 97% of pa- 
tients. 

Demographic and clinical data suggest that the groups 
were comparable, despite the absence of randomization. 
More cases of colorectal cancer were detected on initial 
examination in intervention patients than in control pa- 
tients (4.5 per 1000 participants vs. 2.5 per 1000 partici- 
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pants). Incidence rates (cancer detected after the initial ex- 
amination) were similar between groups (0.9 per 1000 
person-years in each group). Incidence of death from colo- 
rectal cancer was 0.36 per 1000 patient-years in the inter- 
vention group and 0.63 per 1000 patient-years among con- 
trols (relative risk, 0.56 [CI, 0.25 to 1.19]). 

Fecal occult blood testing combined with rigid sig- 
moidoscopy seems to increase the yield of initial screening 
and may reduce mortality rates. Because rigid sigmoidos- 
copy is no longer used for screening, the generalizability of 
these results to the use of FOBT plus flexible sigmoidos- 
copy is unclear. Whether the incremental yield of com- 
bined screening will change after additional rounds of test- 
ing also remains uncertain. 


Accuracy 

Recent randomized trials from Europe examined the 
additional diagnostic yield of performing sigmoidoscopy 
plus FOBT at one point in time for patients who were not 
already part of an ongoing screening program (21-23). In 
each study, adding sigmoidoscopy to FOBT increased the 
identification of significant adenomas or cancer by a factor 
of two or more. Adding FOBT to sigmoidoscopy did not 
seem to identify any additional significant lesions. 
Winawer and coworkers (4), however, found an increased 
yield from adding FOBT to rigid sigmoidoscopy. In each 
study, data were limited to a single round of testing. The 
additional yield of this strategy may be lower after the first 
round of testing, but the impact of this strategy on mor- 
tality rates has not been fully evaluated. 


Adverse Effects 
The adverse effects of FOBT plus sigmoidoscopy are 
equal to the adverse effects of each test alone. 


Double-Contrast Barium Enema 
Effectiveness 

We identified no published studies that examined the 
effectiveness of double-contrast barium enema in reducing 
incidence of or death from colorectal cancer. Several stud- 
ies have examined the accuracy of double-contrast barium 
enema for diagnosing colorectal cancer or adenomatous 
polyps (24, 34—43). Most are of methodologically poor 
quality, however, because they examined patients with 
symptoms or did not prospectively collect blinded data. 

The National Polyp Study is a randomized trial of 
different intervals of surveillance after polypectomy (exam- 
inations at | and 3 years vs. at 3 years only). In a substudy 
of this trial, Winawer and colleagues (24) compared the 
accuracy of double-contrast barium enema with that of 
colonoscopy. The sensitivity of double-contrast barium en- 
ema was 32% (CI, 25% to 39%) for polyps smaller than 
0.5 cm; 53% (CI, 40% to 66%) for polyps 0.6 to 1 cm; 
and 48% (CI, 24% to 67%) for polyps larger than 1 cm, 
including two cases of cancerous polyps. Results of double- 
contrast barium enema were positive in 83 of 470 patients 
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in whom colonoscopy detected no polyps (specificity, 85% 
(CI, 82% to 88%). 

Winawer and colleagues (24) examined patients who 
previously had colonoscopy and removal of all polyps. 
Their results, therefore, may have limited generalizability 
for screening because screening largely involves persons 
who have not had recent colonoscopic examination and 
polypectomy and therefore may be more likely to have 
large polyps or tumors. However, the low sensitivity for 
large polyps and tumors reported by Winawer and col- 
leagues is cause for concern and may limit the potential 
effectiveness of screening with double-contrast barium en- 
ema. 


Adverse Effects 

The estimated risk for perforation during barium en- 
ema is low. Kewenter and Brevinge (44) found that no 
perforations or other complications occurred among 1987 
screening patients undergoing barium enema as part of a 
screening work-up. Blakeborough and associates (25) sur- 
veyed radiologists in the United Kingdom about compli- 
cations of barium enema during a 3-year period (1992 
through 1994). All examinations were included, regardless 
of the indication for the procedure. Important complica- 
tions of any type occurred in 1 in 10 000 examinations. 
Perforation occurred in 1 of 25 000 examinations, and 
death occurred in 1 in 55 000 examinations, although it is 
not clear whether all deaths were procedure related. 


Colonoscopy 
Effectiveness 

The ability of colonoscopy to prevent colorectal cancer 
or death has not been measured in a screening trial. The 
National Polyp Study estimated that 76% to 90% of can- 
cer could be prevented by regular colonoscopic surveillance 
examinations, based on comparison with historic controls 
(45). However, these results should be interpreted with 
caution. The comparison groups were not from the same 
underlying population, which could introduce bias. In ad- 
dition, all trial participants had polyps detected and re- 
moved, limiting generalizability of the results to the aver- 
age screening population. 

Müller and Sonnenberg (26), in a case-control study 
at Veterans Affairs hospitals, found that patients with a 
diagnosis of colorectal cancer were less likely to have had 
previous colonoscopy. The odds ratios for disease incidence 
were 0.47 (CI, 0.37 to 0.58) for colon cancer and 0.61 
(CI, 0.48 to 0.77) for rectal cancer. For death from colo- 
rectal cancer, the odds ratio was also lower for patients 
with previous colonoscopy (odds ratio, 0.43 [CI, 0.30 to 
0.63]). 


Accuracy 

Because colonoscopy is commonly used as the crite- 
rion standard examination, it is difficult to calculate its 
sensitivity. Using tandem colonoscopic examinations, Rex 
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and colleagues (27) found single-test sensitivity to be 90% 
for large adenomas and 75% for small adenomas (<1 cm); 
sensitivity for cancer probably exceeds 90%. 

Recent identification of flat lesions that can be missed 
on regular colonoscopy suggests that some histologic vari- 
ants do not progress through the typical adenoma- carci- 
noma development sequence and thus may not be easily 
detectable in the precancerous phase (46). If flat lesions 
account for 10% of all adenomas, sensitivity of all endo- 
scopic screening methods may be lower than previously 
thought. 

The specificity of colonoscopy with biopsy is generally 
reported to be 99% or 100%, but this assumes that all 
detected adenomas represent true-positive results. As with 
sigmoidoscopy, most detected adenomas, especially small 
adenomas, will never develop into cancer. If detection of 
an adenoma that will not become cancer is considered a 
false-positive result that subjects a patient to risk without 
benefit, then the actual specificity of colonoscopy would be 
much lower. 


Adverse Effects 

Colonoscopy, which uses sedation and requires skilled 
support personnel, is more expensive and has a higher risk 
for procedural complications than other screening tests, 
particularly when polypectomy is performed. Use of con- 
scious sedation adds the risk for complications attributable 
to the sedative agent. In our systematic review of studies 
examining the principal complications of colonoscopy (5), 
we focused on hemorrhage and perforation but noted the 
less frequent complications of death, infections, sedatien- 
related events, and chemical colitis. Two recent studies ex- 
amined the incidence of complications from colonoscopy 
performed in screening populations. Lieberman and asso- 
ciates (17), in a study in patients in Veterans Affairs med- 
ical centers, found that 10 of 3121 patients (0.3%) had 
major complications during or immediately after the pro- 
cedures. Of these 10 patients, 6 had bleeding that required 
hospitalization and 1 each had a stroke, myocardial infarc- 
tion, Fournier gangrene, and thrombophlebitis. Three 
other patients died within 1 month, probably of causes 
unrelated to the procedure. In a study of employees of a 
large corporation, Imperiale and coworkers (20) found that 
among 1994 persons 50 years of age and older who under- 
went colonoscopy, 1 (0.05%) had a perforation that did 
not require surgery and 3 (0.1596) had bleeding that re- 
quired emergency department visits but not admission or 
surgery. 

Apart from these two screening studies, most of the 
studies examining colonoscopy complications are retro- 
spective reviews of endoscopy records from U.S. university 
hospitals that recorded only immediate complications and 
included a mixture of screening and diagnostic procedures 
(17, 20, 33, 47-61). A prospective study that also included 
a patient questionnaire administered 10 days after the pro- 
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cedure identified several additional important complica- 
tions that occurred outside the hospital, suggesting that 
hospital record review alone may underestimate actual 
complication rates (47). 

Despite these limitations, these studies provide a use- 
ful approximation of the complication rates that can be 
expected from colonoscopy. For diagnostic procedures, 
perforation rates were low (0.029% to 0.61%). Bleeding 
was not reported in enough studies to generate an estimate 
of its frequency. For therapeutic procedures, complication 
rates were higher (perforations, 0.07% to 0.72%; bleeding, 
0.2% to 2.67%). Deaths occurred infrequently; reported 
rates ranged from 1 in 30 000 persons to 1 in 3000 per- 
sons. Mortality rates were higher in studies that included 
older patients and more symptomatic patients. The rate of 
screening-related death may be on the lower end of this 
range; one cost-effectiveness analysis estimated it to be 1 
per 20 000 patients (29). Other clinically relevant compli- 
cations were reported too infrequently and measured too 
inconsistently to allow accurate estimation of their true 
incidence. 


DISCUSSION 


Our systematic review supports the effectiveness of 
screening as a means of reducing death from colorectal 
cancer. For biennial FOBT, three high-quality random- 
ized, controlled trials have shown disease-specific reduc- 
tions in mortality rate of 15% to 21% over 8 to 13 years. 
Annual FOBT with rehydrated slides seems to be more 
effective in reducing mortality rates (33% in one trial). 
Case- control studies have shown that sigmoidoscopy and 
possibly colonoscopy are also associated with decreased 
death from colorectal cancer. The combined strategy of 
FOBT and sigmoidoscopy was supported by one nonran- 
domized trial that showed a borderline statistically signifi- 
cant reduction in mortality rates (4396) when FOBT was 
added to rigid sigmoidoscopy (4). This strategy was also 
supported by indirect evidence showing increased yield 
with both tests compared with FOBT alone. Double-con- 
trast barium enema has not been studied as extensively as 
other screening methods; further data are required in 
screening populations. 

Although strong direct and indirect evidence supports 
colorectal cancer screening, no trials have directly com- 
pared different screening strategies by using colorectal can- 
cer incidence or mortality rates as the end point of interest. 
Some groups believe that recent evidence showing the su- 
perior single-test accuracy of colonoscopy proves its 
broader superiority and have recommended it as the pro- 
cedure of choice for screening. However, these analyses 
have not always considered differences in yield over time, 
complications, and real-world performance, which may not 
always favor colonoscopy (62, 63). One solution to these 
problems would be to perform a trial of colonoscopy, but 
such a trial would be expensive, particularly if colonoscopy 
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were compared with other screening methods rather than 
with no screening, and would require many years of fol- 
low-up. In the face of good general evidence supporting 
screening but uncertainty about the most effective screen- 
ing method, providers and patients may benefit from dis- 
cussing pros and cons and from incorporating patients' 
preferences into decisions about how to screen (64). 

Several areas of colorectal cancer screening and preven- 
tion warrant additional research. There is a critical need to 
learn more about adherence to screening among informed 
patients. Furthermore, we need better data on the real- 
world complication rates of colonoscopic screening and 
polypectomy, including whether complications become 
more or less likely as procedure volume increases. Double- 
contrast barium enema should be studied in a screening 
population. The accuracy of novel screening techniques, 
including virtual colonoscopy and genetic stool tests (or 
other novel noninvasive tests), should be evaluated in 
screening populations. 

Additional means of prevention, including chemopreven- 
tive agents (such as nonsteroidal anti-inflammatory drugs, cal- 
cium, or estrogen), also warrant further study. Behavioral fac- 
tors, including physical activity, dietary fat intake, dietary 
fiber intake, and fruit and vegetable consumption, seem to 
be related to colorectal cancer incidence. Further research 
would clarify whether these relationships are causal or the 
result of uncontrolled confounding. 

Despite its apparent effectiveness, colorectal cancer 
screening is currently underused by age-eligible adults be- 
cause of patient-, provider-, and system-specific barriers 
(65). Effective colon cancer screening requires ongoing ef- 
forts to:ensure test ordering and adherence. Screening with 
FOBT, for example, may require offering annual testing to 
500 to 1000 people for 10 years to prevent one death from 
colorectal cancer (2). Although this level of effort may 
seem inefficient or low in yield, the potential benefit is 
large and the costs per person are small. To achieve high 
rates of screening in real-world settings rather than in trials, 
which focused strictly on one aspect of preventive care, 
colorectal cancer screening must be integrated with other 
care needs, including other preventive services. 

Several strategies have been shown to be effective in 
raising screening rates in primary care settings over the 
short term, including reminder systems, patient decision 
aids, and special screening clinics (66). Further research is 
needed to determine whether such systems can maintain 
their effect over time and to identify novel means of reach- 
ing persons at risk who currently are not served or are 
underserved by the existing health care system. 
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On BEING A DOCTOR 


Doctor's Luck 


y father, Katsumi James Nakadate, who had known 

from the age of 4 that he would become a physician, 
retired from the practice of anesthesiology when he was 67. 
He retired from fishing a few years later, acknowledging a 
veteran’s respect for fast-moving water and an intelligent 
fear of falling down one of the Oregon riverbanks where he 
had waved magic with a spinning rod for many years—on 
the Wilson, Trask, Nehalem, Nestucca, Deschutes. But he 
held on to his fishing vests until he was 85. 

A tan vest for steelhead gear, rust brown for salmon, 
and khaki for trout. Always neatly packed and ready to go: 
snaps and swivels in tiny plastic envelopes, lures and flies, 
sinkers, hooks carefully snelled and coiled into plastic 
leader wallets, hook-sharpening stones, nail clippers to trim 
off nubs of extra line after knots were tied—and a hemo- 
stat, retired from surgical duty, for deftly extracting hooks 
from the mouths of conquered fish, many to be released. 

In late fall and through the winter, he always welcomed 
the sudden grace of an open day or afternoon without surgery, 
another chance to put a line in the water. From June to Sep- 
tember, off-season for the major runs of steelhead and salmon, 
he would occasionally drive over an hour from Portland to 
one of his favorite streams, just “to look at the river.” Some- 
times this meant that he simply needed the river's conso- 
lation when surgery didn’t go well. But usually it meant, “I 
want to look the water over when it isn't there"—reduced 
to a creek-like flow with driftwood bleaching in the 
sun—to see how the spring runoff might have altered the 
architecture. Sometimes he took me with him. 

Highway Hole. Coffee Can Hole. The Meadows. Fa- 
miliar places that could be made unfamiliar by the rush of 
water, or flooding. He walked the glides and riffles, saw the 
secret shelves of the long, deep drifts and charted the mys- 
terious holes where the biggest fish would lie. His memory 
charted runs and stumps and shallows, odd outcroppings 
of rock and fallen trees. When pebbly beds were merely 
walkways and silty sandbars absorbed the summer heat, he 
could spot the snags that would challenge him in January, 
with ice freezing in the guides of the rod, and when sub- 
merged secrets could tie up or steal his gear, robbing him 
of time, patience, concentration, and success. 

Before hanging up a vest after a fishing trip, he 
checked and sharpened hooks, felt leaders and line for 
nicks and flaws, and made sure snaps and swivels would 
still bite and spin as if they had just come out of the box. 
Damaged gear was repaired or discarded and replaced. 
Reels exposed to tidewater were rinsed off, and rods were 
checked for injury or wear, from tips to ferules to butts. He 
had been an Eagle Scout, and his mantra was, "Be pre- 
pared." This was his protection against the sad litany of the 
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failed sportsman and athlete—coulda, woulda, shoulda. He 
believed in his ability to meet the river on its own terms, 
but his faith, like Pasteur's, left nothing to chance. 

At home, his habit was to disappear for an hour or two 
after supper— however long it takes"—to make his 
evening rounds: to talk to patients a final time before the 
surgeries they would be having the next morning, to make 
a final check of their medical records and their state of 
mind. 

He gave them last-minute pep talks and made sure he 
and the surgeon would not be taken unaware by some 
uncharted risk—an unmentioned allergy, a crucial bit of 
genetic information or medical history, an unnecessary fear 
or unspoken panic. He reminded the frightened or despair- 
ing why they were going through with the surgery at all— 
for spouse, children, grandchildren, their own worth and 
further potential as human beings. He told them what to 
expect in the operating room. And, of course, he made sure 
his equipment was ready for the moment when he would 
take them under and when, by compressing the drab, rub- 
bery anesthesia bag with his right hand, he would have to 
breathe for the sleeping patient. 

He fought the connivance of surprise and failure with 
motivation that was personal and a preparation that was 
long— his Boy Scout first aid training, his and his mentors’ 
helplessness before his mother's kidney failure as he was 
about to receive his medical degree, his army surgeon's 
outrage at the rending of soldiers’ lives in the frozen misery 
of the Bulge, listening at night (while I did my own home- 
work) to conference papers on clumsy wheels of tape, 
lugged home with a bulky gray recorder from the hospital 
library. 

He was a marvelous fisherman, but an even better 
doctor. When he finally had to give up his life's posses- 
sions, the fishing vests were the last to go. He never did 
relinquish the small black bag he had carried through in- 
ternship, residency, and beyond, with the emergency med- 
ications, small scalpel, and stethoscope inside. He kept it 
on a bookshelf near his bed, scuffed at the corners and 
scratched a little on the sides, ready to take a blood pres- 
sure any time you asked. 


Neil Nakadate, PhD 
Iowa State University 
Ames, IÀ 50011-1201 
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COMMENTS AND RESPONSES 


Physicians and Joint Negotiations 


TO THE EDITOR: The position paper on joint negotiations (1) and 
the accompanying editorial (2) consider the role of joint negotiations 
in maintaining physician autonomy. The Canadian experience may 
be of some interest. 

In Canada, unlike in the United States, state governments are 
the sole providers of medical insurance, bur like in the United States, 
physicians are in fee-for-service private practice. Government (social- 
ized) medical insurance means a monopsonistic (single) payer. This 
is an apparently insurmountable obstacle to physician autonomy, 
especially when the monopsonist (the government) has the power to 
unilaterally determine “the terms and conditions of physician ser- 
vice,” as the law stated when the system was started in Saskatchewan, 
Canada, in 1962. 

Months of previous negotiations over this clause were fruitless, 
which led Saskatchewan physicians to withdraw all but emergency 
services (strike) on the implementation date. It took 23 days to reach 
an agreement that required the government to amend the law to 
meet our concerns, an end not reachable by negotiations alone. Strik- 
ing tarnished our reputation outside the province but not inside— 
voters soundly trounced the governing political party in the general 
election a few months later. The strike was also prophylactic, There 
has never been a need for a repeat. 

Doctors struck, but patients won. In return for 23 days of in- 
convenience, patients have had 39 years of care managed by physi- 
cians, not insurers. Patients’ rights and physician autonomy are of 
the same coin. 

This does not mean that all is well in Canadian Medicare. The 
system has warts (especially related to access time), but the strike 
fulgurated the threat to physician autonomy. Incidentally, Canadians 
have trouble understanding how the U.S. psyche can tolerate “man- 
aged care.” It is the beatification of conflict of interest. 

Although the Canadian insurance system covers 100% of the 
population and the insurance is physician managed, compared with 
85% of the population insured and an insurer-managed system in 
the United States, Canadian health care (measured as a portion of 
the gross domestic product) is 30% cheaper. Some of this cost dif- 
ference, however, probably comes from the deficiency in access time 


in the Canadian system. 


Mare Baltzan Sr., MD 
Saskatoon, Saskatchewan S7K 0G8, Canada 
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Blue Light and Milk 


TO THE EDITOR: I am an enthusiastic reader of “On Being a Doc- 
tor,” which is usually the first section I turn to in Annals. These 
essays have consistently described experiences and insights that were 
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interesting, original, and thought provoking. My disappointment in 
the essay "Blue Light and Milk” (1) was therefore acute. This mem- 
oir struck me as sentimental and self-indulgent and the language as 
both trite and pretentious. I have no doubt that Dr. Morowirz is a 
warm, loving, and totally admirable father, but his reminiscences 
would have been more appropriate in a parenting magazine than in 
Annals of Internal Medicine. 


Alice M. Godfrey, MD 
Aptos, CA 95003 
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Fruit and Vegetable Intake and Coronary Heart Disease 


TO THE EDITOR: Joshipura and colleagues (1) presented epidemio- 
logic evidence suggesting that consumption of green leafy vegetables 
and vitamin C-rich fruits and vegetables protects against coronary 
artery disease. The cardioprotective effect of green leafy vegetables 
may be due to high levels of the antioxidant lurein. In a recent 
experiment using epidemiologic data, an in vitro model, and a mouse 
model, Dwyer and coworkers (2) showed that lutein, a carotenoid 
with no pro-vitamin A activity, protected against progression of ar- 
teriosclerosis. Lutein achieved this effect by lowering very low-den- 
sity lipoprotein and intermediate-density lipoprotein levels via path- 
ways that reduced inflammation and oxidative stress in the arterial 
wall. In a 1996 study comparing the plasma concentrations of anti- 
oxidant vitamins and carotenoids in two populations, Howard and 
associates (3) showed that lutein played a potential role in the pre- 
vention of coronary disease. In that study, the major difference in 
antioxidant status between the two populations was in the plasma 
concentration of lutein, which was approximately twofold higher in 
the population with lower incidence of coronary disease. Increased 
intake of green leafy vegetables also protects against age-related mac- 
ular degeneration, the leading cause of irreversible blindness in per- 
sons older than 65 years of age in developed countries (4). Since 
arteriosclerosis is a risk factor for age-related macular degeneration, 
the widely recognized role of lutein in the prevention of the latter 
disorder must be at least partially related to its prevention of arterio- 
sclerosis. 


Alexandra Alves-Rodrigues, PhD 
Boban Thomas, MD 

Hospital Fernando Fonseca 
Amadora 2700, Portugal 
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TO THE EDITOR: We read with interest the study by Joshipura and 
colleagues (1), which reported that the consumption of one addi- 
tional daily serving of fruit or vegetables (beyond the median level of 
consumption) was associated with a 496 reduction in coronary 
events. Relative terms often do not give a good sense of the benefit of 
interventions. Increasingly, there is a call for the use of absolute 
numbers, such as the number needed to treat for benefit (NNT), as 
a way of addressing the “clinical bottom line" when interpreting the 
results of clinical studies (2). In applying this concept to the study by 
Joshipura and colleagues, we recognized that the NNT, may not 
adequately convey the magnitude of the behavioral change required 
to prevent one event. As an alternative, we propose a new term, the 
number needed to eat for benefit, or NNEg. 

We calculate the NNEj in the following manner: In the Nurses’ 
Health Study (3), the annualized rate of coronary events was 0.09696 
(1127 events in 84 251 women over 14 years). A 4% reduction in 
this rate would yield an absolute risk reduction of 0.004%, which 
can be translated into a NNT, of 25 000 (that is, 25 000 women 
like the women in this study would need to eat an extra daily portion 
of fruit or vegetables to prevent one coronary event over 1 year). 
Multiplying the NNT, over 1 year by 365 portions per year gives us 
a NNE, of 9 125 000. In other words, the women in this study 
would need to consume 9 125 000 more portions of fruit or vege- 
tables to. prevent a single coronary event. We estimate that the 
NNE, for the men in the Health Professionals’ Follow-Up Study (4) 
would be 2 807 580 portions. 

The NNEj may be a useful measure for giving practitioners and 
patients a better sense of the impact of dietary changes. We suggest 
that authors consider using it in reports on the association between 
diet and clinical outcomes. 


Peter Lindenauer, MD, MSc 
Baystate Medical Center 
Springfield, MA 01199 


Darius A. Rastegar, MD 
Johns Hopkins Bayview Medical Center 
Baltimore, MD 21222 


Dorothea von Goeler, MD, MPH 
University of Massachusetts School of Medicine 
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IN RESPONSE: The suggestion by Drs. Alves-Rodrigues and Thomas 
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that the cardioprotective effect of green leafy vegetables may be re- 
lated to high lutein levels is based on an animal study of lutein and 
arteriosclerosis (1) and a study among humans examining the rela- 
tion between lutein and other antioxidants and coronary disease (2). 
In our study, we mentioned that antioxidant vitamins, folate, fiber, 
and such minerals as potassium may contribute to the apparent ben- 
eficial effects of fruits and vegetables, and we agree that lutein may 
also partly explain this benefit. 

Dr. Lindenauer and colleagues propose a new term, NNEg, as a 
better alternative to relative risk or to NNTg. We estimated that for 
one person in our study sample to avoid a coronary event, 1443 
persons would have to increase consumption of fruits and vegetables 
by one serving per day for 12 years. Lindenauer and colleagues sug- 
gest that the NNT, may not adequately convey the magnitude of the 
behavioral change required to prevent one event. However, the 
NNE, is more difficult to interpret because it does not include 
information on number of participants and time. Also, as we men- 
tioned in our study, any estimates like these are largely dependent on 
characteristics of the study sample and can be very misleading (for 
example, they could easily vary 50-fold depending on age distribu- 
tion). Furthermore, it is important to differentiate between implica- 
tions for drug trials and implications for fruits and vegetables, which 
are unlikely to have side effects and are beneficial for many diseases. 


Kaumudi J. Joshipura, ScD 
Frank B. Hu, MD 

Walter C. Willett, MD 

Harvard School of Public Health 
Boston, MA 02115 
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Questioning the Treatment of Venous Thromboembolism 


TO THE EDITOR: In their review of clinical trials that have influ- 
enced the treatment of venous thromboembolism (1), Drs. Hirsh 
and Bates omitted a crucial study by Nielsen and colleagues (2). The 
Nielsen study compared anticoagulation with heparin plus phen- 
procoumon and therapy with phenylbutazone in patients with deep 
venous thrombosis (DVT). The results of the study were negative: 
One of 48 patients who received anticoagulants and 0 of 42 patients 
who received phenylbutazone died of pulmonary embolism. The 
only other previously published randomized, controlled trials of anti- 
coagulants versus placebo in DVT also showed no benefit with 
anticoagulation (3, 4). 

Heparin and vitamin K antagonists became standard treatment 
for DVT and pulmonary embolism in the 1940s, before randomized, 
controlled trials were routinely used to prove efficacy. The U.S. Food 
and Drug Administration (FDA) allowed these therapies to be 
“grandfathered in" in the early 1960s, when proof of efficacy became 
required for FDA approval. Low-molecular-weight heparins have 
been granted indications for treatment of DVT because randomized, 
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controlled trials have shown their effects to be equivalent to those of 
heparin in trials thar did not use “unanticoagulated” controls. 

Drs. Hirsh and Bates referenced a randomized trial by Barritt 
and Jordan (5) comparing anticoagulants with placebo in patients 
with pulmonary embolism. That trial should not be used as a basis 
for medical treatment policy. Its flaws include a small number of 
patients (n = 35), clinical diagnosis without lung scans or angio- 
grams, 10 days of prescribed complete bed rest, and questionable 
determinations of deaths from pulmonary embolism. 


David K. Cundiff 
Kailua-Kona, HI 96740 
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& Ox P, Eldrup E, Oxholm P. [Value of anticoagulant therapy in deep venous throm- 
bosis in the lower limb in elderly, mobilized patients. A double-blind placebo con- 
trolled study with open therapeutic guidance. Ugeskr Laeger. 1988;150:218-21. 
[PMID: 3287734] 

5. Barrit DW, Jordan SC. Anticoagulant drugs in the treatment of pulmonary embo- 
lism. A controlled trial. Lancer. 1960;1:1309-12, 


IN RESPONSE: Our article discussed clinical trials that have influ- 
enced practice. The study by Barritt and Jordan (1) did so and was of 
historical importance. Barritt and Jordan found that in patients who 
were considered to have pulmonary embolism, 5 of 19 who did not 
receive anticoagulants died compared with 0 of 16 who did. This 
difference was statistically significant (P = 0.036). Several subse- 
quent randomized trials (2-4) have supported Barritt and Jordan’s 
contention that anticoagulants are indicaced to treat patients with 
venous thromboembolism. 

The study by Nielsen and colleagues (5) is interesting but did 
not influence practice. The authors themselves stated, “[T]he patient 
population. . . is relatively small with wide confidence intervals for 
differences between groups. Before more general recommendations 
can be made, a large-scale placebo-controlled study is needed to 
evaluate the possible effect of [anticoagulant] treatment in DVT 
patients who can be mobilized from the first day.” It should also be 
noted that the relative risk for progression of proximal venous 
thrombosis in this study was almost 40% greater in phenylbutazone- 
treated patients than in anticosgulant-treated patients. 


Jack Hirsh, MD, FRCP(C) 
Hamilton Civic Hospitals Research Centre 
Hamilton, Ontario L8V 1C3, Canada 


Shannon Bates, MDCM, FRCP(C) 
McMaster University Medical Centre 
Hamilton, Ontario L8N 3Z5, Canada 
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RESEARCH LETTERS 


Rapid-Onset Type 1 Diabetes Mellitus without Pancreatic 
Exocrine Dysfunction 


TO THE EDITOR: Imagawa and coworkers (1, 2) proposed a non- 
autoimmune fulminant subtype of type 1 diabetes mellitus charac- 
terized by the absence of insulitis and diabetes-related antibodies, 
rapid-onset elevated levels of serum pancreatic enzyme at diagnosis, 
and lymphocytic infiltration of the exocrine pancreas. However, pan- 
creatic exocrine dysfunction may suggest an autoimmune rather than 
a nonautoimmune response in this subtype (3, 4). 

We examined the pancreatic biopsy specimen of a 50-year-old 
Japanese man with rapid-onset type 1 diabetes mellitus. He was 
admitted to our hospital with diabetic ketoacidosis 3 days after rapid- 
onset symptoms of hyperglycemia. His blood glucose concentration 
was 26.3 mmol/L (474 mg/dL), and his glycosylated hemoglobin 
level was 0.061 (6.1%). Six days before admission, these values had 
been 3.9 mmol/L (70 mg/dL) and 0.054 (5.4%), respectively. Serum 
pancreatic enzyme levels were normal, and there were no diabetes- 
related antibodies. The patients HLA-DRBI, DQAI, and DQBI 
genotypes were *0405/*0410, *0303/*0303, and *0401/*0402. 
No significantly elevated titers of antiviral antibodies, including rota- 
virus, were detected, 

Histopathologic examination of a biopsy specimen obtained at 
the 33rd day after the patient’s admission showed absence of insulitis 
and cell infiltration in the exocrine pancreas (Figure, panels A and B). 
The islets contained a majority of a-cells and a minor population of 
A-cells, but no B-cells (Figure, panels C through E). No CD3* T 
lymphocytes were evident in the islets and the exocrine pancreas 
(Figure, panel F), 

Although our patient is very similar to the patients described by 
Imagawa and colleagues (1, 2), he did not have pancreatic exocrine 
dysfunction. Therefore, we believe that no autoimmune response was 
involved in the pathogenesis and that our case might be classified as 
unadulterated nonautoimmune fulminant type 1 diabetes mellitus 
rather than as a variant form of the subtype proposed by Imagawa 
and colleagues (1, 2). 


Masatoshi Yamazaki, MD, PhD 
Tatsubiko Hayashi, MD, PhD 
Murakami General Hospital 
Murakami 958-8533, Japan 
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LETTERS 


Figure. Serial sections of the pancreas. 


A and B. The islets of Langerhans and any signs of inflammation, in- 
cluding insulitis, edema, necrosis, hyalinization, and cell infiltration to 
the exocrine pancreas, are not manifested by light microscopy (hema- 
toxylin- eosin; original magnification, X 100 [panel A] and X 400 [panel 
B]). C through E. The islet containing a majority of a-cells (antigluca- 
gon antibody [panel C]; original magnification, X400) and a minor 
population of A-cells (antisomatostatin antibody [panel DJ; original mag- 
nification, X400) but no B-cells (anti-insulin antibody [panel E]; original 
magnification, X400) is evidenced by immunohistochemical studies us- 
ing the standard avidin—biotin immunoperoxidase technique. F. No 
CD3* T lymphocytes are observed both in the islets and the exocrine 
pancreatic tissue (anti-CD3* T lymphocytes antibody; original magnifi- 
cation, X400). 
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Hepatotoxicity after Prophylaxis with a 
Nevirapine-Containing Antiretroviral Regimen 


TO THE EDITOR: Postexposure prophylaxis is recommended after 
high-risk occupational HIV exposure in health care workers (1). 
Some regimens include non-nucleoside reverse transcriptase inhibi- 
tors because these agents have favorable pharmacokinetics and dosing 
schedules and have successfully prevented mother-to-child HIV 
transmission (2). The use of nevirapine, a non-nucleoside reverse 
transcriptase inhibitor, is complicated by 196 rates of hepatotoxicity 
and the Stephens-Johnson syndrome in HIV-infected persons (3). 
Nevirapine-associated hepatotoxicity has been noted in 8 of 41 
healthy volunteers in phase I trials and in 5 of 41 sexual partners of 
HIV-infected persons who received postexposure prophylaxis that 
contained nevirapine (4). Fortunately, in all cases, toxicity resolved 
after nevirapine was withdrawn. 

Because of concern that similar toxicity may have occurred else- 
where and uncertainty that other hepatotoxins may complicate find- 
ings from sexual contacts of HIV-infected persons, we evaluated use 
of nevirapine-containing postexposure prophylaxis after occupational 
HIV exposures. Three hospitals and one outpatient clinic in the 
Chicago area used nevirapine-containing regimens as second-line 
postexposure prophylaxis from October 1999 to September 2000. 
Among 174 health care workers who received postexposure prophy- 
laxis, 8 received nevirapine-containing regimens and 5 developed 
severe hepatotoxicity (Table). A liver biopsy from health care worker 
1 showed centrilobular fibrosis and minimal mixed portal infiltrates 
containing eosinophils. Hepatotoxicity resolved after corticosteroid 
administration. Health care worker 4, who had fulminant hepatic 
necrosis, received a liver transplant. At follow-up, none of the health 
care workers had evidence of HIV infection or hepatitis B or C virus 
infection. 

Nevirapine-associated hepatotoxicity may represent a hypersen- 
sitivity reaction also characterized by skin rashes, fevers, and periph- 
eral eosinophilia; rapid onset; and absence of mitochondrial toxicity 
characteristic of nucleoside analogue toxicity in pathologic speci- 
mens. Although nevirapine is potentially useful for postexposure pro- 
phylaxis, our findings suggest that immunocompetent persons may 
be at risk for nevirapine-associated hepatotoxicity that may not be 
rapidly reversible or may progress to fulminant hepatic necrosis. The 
use of postexposure prophylaxis regimens containing nevirapine 
should be discouraged. 


Stuart Johnson, MD 
Chicago VA Healthcare System/Lakeside Division 
Chicago, IL 


Juliana Chan, PharmD 
University of Illinois at Chicago 
Chicago, IL 


Charles L. Bennett, MD, PhD 
Chicago VA Healthcare System/Lakeside Division 
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Table. Cases of Hepatitis in Five Health Care Workers in One Midwestern City Who Received a Postexposure Prophylaxis Regimen 
Consisting of Zidovudine and Lamivudine, 150 mg Twice Daily, and Nevirapine* 











Variable Health Care Worker 1 Health Care Worker 2 
Profession Physician Nurse 
HIV exposure Fluid splash Saliva splash 
Age, y 38 39 
Sex Male Female 
Day of onset 21 16 
Length of PEP, d 21 20 
Time receiving nevirapine, 
200 mg/d, d 14 14 
Time receiving nevirapine, 
200 mg twice daily dose, d — 7 2 
Duration of symptoms, d 60 18 
Skin rash > 50% of body? No No 
Temperature > 101° F? No No 
Peak ALT level, U/L - 248 
Peak AST level, U/L 97 356 
Peak total bilirubin level, 
mg/dL 34.0 6.7 
Peripheral eosinophilia? No Yes 


Treatment (other than 
discontinuation of 
nevirapine) Prednisone, 20 mg twice — None 


daily, for 60 days 





L 


Health Care Worker 3 Health Care Worker 4 Health Care Worker 5 


Nurse Phlebotomist Nurse 
Needlestick Needlestick Needlestick 
33 43 47 
Female Female Female 
8 14 12 

25 20 22 

8 14 12 

0 0 0 

21 20 42 

Yes No Yes 
Yes Yes Yes 
215 1080 298 
117 2370 307 
0.7 +3 48 
Yes No Yes 


Prednisone, 20 mg/d, 
for 5 days; rash and 
fever recurred 2 
days later and 
prednisone therapy 
was re-initiated (20 
mg/d for 2 wk) 


Liver transplant None 





* ALT = alanine aminotransferase; AST = aspartate aminotransferase; PEP = postexposure prophylaxis. 
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CORRECTION 








Correction: The Reliability of Medical Record Review for 
Estimating Adverse Event Rates 


In a recent Brief Communication (1), the name of the second au- 
thor, Stuart R. Lipsitz, PhD, was omitted from the byline. The 
byline should read “Eric J. Thomas, MD, MPH; Stuart R. Lipsitz, 
PhD; David M. Studdert, LLB, ScD, MPH; and Troyen A. Bren- 
nan, MD, JD, MPH.” 

Reference 

1. Thomas EJ, Lipsitz SR, Studdert DM, Brennan TA. The reliability of medical 
record review for estimating adverse event rates. Ann Intern Med. 2002;136:812-6. 
[PMID: 12044129] 


16 July 2002 | Annals of Internal Medicine | Volume 137 * Number 2| 147 


MEDICAL WRITINGS 


BOOK NOTES 


Structured abstracts of Information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. Order phone numbers and 
Web sites can be used to place orders directly with publishers. 





This Side of Doctoring: Reflections from Women in 
Medicine 

Chin EL, ed. 424 pages. Thousand Oaks, CA: Sage Publications; 
2002. $29.95. ISBN 0761923543. Order phone 800-818-7243. 


Fleld of medicine: Medical education and professional develop- 


ment. 
Format: Hardcover book. 


Audience: Medical educators and trainees, physicians and their 
families, and friends and patients. 


Purpose: To capture the essence of being a woman physician 
through largely autobiographical reflections on doctoring and 
sketches of doctors’ personal lives. 


Content: The book is an anthology of heartfelt and honest essays, 
stories, and poems written by more than 150 women (and a few 
men), edited by an academic general internist and mother on tem- 
porary leave from her medical career. The first chapter recounts the 
history of women in medicine, beginning with Harriet Hunt and 
Elizabeth Blackwell. The next chapter anthologizes essays and poems 
of “early pioneers,” women who received their medical degrees be- 
tween the 1850s and 1950s. Subsequent chaprer topics follow the 
chronology of medical training and additional issues, such as moth- 
ering, barriers to career success, and family members' perspectives. 
Highlights: What a delight to discover so many talented, skilled 
physician authors! The writing is nuanced, the emotions are genuine, 
and the delivery is candid. Readers will enjoy discovering works of 
contributors Sayantani DasGupta, Alison Moll, Danielle Offi, Au- 
drey Shafer, and others whose body of literarure demands attention 
and celebration. The authors voice multiple aspects of the transition 
from layperson to physician. The parallels between being a patient 
and being a physician—feelings of loneliness, expressions of dismay 
over unmet personal needs——are striking and ironic. Tales of courage 
and conviction abound. 


Limitations: The anthology format does not lend itself readily to 
deep exploration of an issue, construction of an argument, or coun- 
terpoint of an opposing perspective. However, the book does not 
purport to be anything other than a rich-textured assemblage of 
voices. Nevertheless, this compendium repeatedly documents persis- 
tent double standards and expectations for women physicians com- 
pared with their male counterparts—despite all the progress since 
1850. Readers may wish the contriburors had also applied their con- 
siderable insight and intellect to creating models of reform. 


Comment: To experience this book is to relive the emotions from 
one’s own medical training. It may inspire readers to write about 
their own experiences of medical life. 
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Reviewer: Catherine V. Caldicott, MD, Center for Bioethics and 
Humanities, State University of New York Upstate Medical Univer- 
sity, Syracuse, New York. 


Medical Humanities 
Evans M, Finlay IG, eds. 292 pages. London: BMJ; 2001. $39.95. 
ISBN 0727916106. Order at www.bmjbooks.com. 


Fleld of medicine: Humanities and medicine, medical ethics, and 
narrative medicine. 

Format: Softcover book. 

Audience: Physicians, bioethicists, humanities scholars who work 
in medical settings, specialists in patients’ experiences of illness and 
the doctor-patient relationship, and students in health professions. 
Purpose: To articulate the goals, justification, conceptual frame- 
works, and practice of medical humanities as it has developed in the 
United Kingdom. 

Content: Sixteen essays divided into sections devoted to philosoph- 
ical, pedagogic, and clinical dimensions of humanities and medicine. 
The authors include U.K. primary care physicians, literary scholars, 
philosophers, historians, artists, and writers involved in medical prac- 
tice and medical education. The reader receives a robust and eclectic 
picture of ways in which British medicine is being fortified and 
changed by knowledge from and habits of the humanities, The field 
of medical humanities is conceptualized as a contributor to the ed- 
ucation of health professionals, a set of methods for examining and 


-critiquing medical science, and a source of therapeutic interventions 


in the care of individual patients. 

Highlights: Essays by leaders in the field—including Martyn 
Evans, Robin Downie, Jane Macnaughton, and Ilora Finlay-— exam- 
ine the boundaries between medicine and the humanities and speak 
for the urgency of incorporating narrative knowledge and creative 
activities in the ordinary practice of medicine. The editors offer clear 
and insightful overarching summary marerial. Medical humanities in 
the United Kingdom differs fundamentally from the field in the 
United States; the book distinguishes the more empirical practice in 
the United Kingdom from a more theoretically driven practice in the 
United States and challenges the U.S. field to articulate its own goals 
and methods, 

Limitations: Essays are uneven in quality and are related fragmen- 
tarily to one another. 

Related readings: Greenhalgh and Hurwitz’s Narrative Based 
Medicine: Dialogue and Discourse in Clinical Practice (BMJ, 1998) 
provides essays examining the clinical uses of narrative knowledge, 
also from the British perspective. For some aspects of such practices 
in the United States, see Anderson and MacCurdy's Writing and 
Healing: Toward an Informed Practice (National Council of Teachers 
of English, 2000) and Hunter's Doctors’ Stories: The Narrative Struc- 
ture of Medical Knowledge (Princeton Univ Pr, 1993). 

Reviewer: Rita Charon, MD, PhD, College of Physicians and 
Surgeons of Columbia University, New York, New York. 


Concerned about calcium absorption with your calcium phosphate binder? 


Two Reasons To Choose 
PhosLo Over Calcium Carbonate 
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CME Bulletin Board 


Courses, Symposia, Seminars 


CME announcements are accepted by Annals of Internal Medicine and ACP Observer as 
a service to readers. Every effort is made to ensure that these announcements are directly 


relevant to the practice of medicine; we retain the right to refuse any announcement that we 
consider not pertinent. We do not assume any responsibility concerning the content of the 


CME programs announced here. 


DEADLINE: All CME announcements must be received by the first of the month 
preceding the publication month (December 1 for the January issuc). Please specify in which 
issue(s) your announcement is to appear. BE SURE TO INCLUDE ACCREDITATION 

(if any). Send order to: CME Bulletin Board, Advertising Department, American College 

of Physicians~American Society of Internal Medicine, 190 N. Independence Mall West, 


Philadelphia, PA 19106-1572, USA. 


PREPAYMENT IS NO LONGER REQUIRED FOR CME ADVERTISING. ALL ADS 
WILL BE INVOICED. PLEASE BE SURE TO INCLUDE YOUR INSTITUTION'S 


OFFICIAL PURCHASE ORDER, IF ANY. 


You may now fax your CME advertisement. Our fax number is 21 5-35 1-2686. 


ALL FAXED ADVERTISEMENTS MUST BE RECEIVED BEFORE 10 A.M. ON THE 
DEADLINE DATE. (See above for deadlines.) Any CME ads received after that time will be 
inserted in the next issue. When confirming your faxed CME ad by mail, please mark the 
date your CME ad was faxed to avoid duplication. 


RATES: EFFECTIVE JANUARY 1, 2001 
Number of times 
in BOTH publications 
One time 
Three or more umes 


Combined rate 

for BOTH publications 
$160.00 

$140.00 each time 


FOR CME DISPLAY RATES, PLEASE CALL THE ADVERTISING DEPARTMENT 


AT 800-523-1546 (M-F, 9 a.m.- 5 p.m. ET). 





Accreditation 
The American College of Physicians- 
American Society of Internal Medicine 
is accredited by the Accreditation 
Council for Continuing Medical 
Education to provide continuing med- 
ical education for physicians. 


The American College of Physicians— 
American Society of Internal Medicine 
designates these activities for category 1 
credit towards the AMA Physicians’ 
Recognition Award. Each hacia 
should claim only those hours of credit 
that he/she actually spent in the educa- 
tional activity. 


Information 

For information concerning 
ACP-ASIM courses call our Customer 
Service Department at 800-523-1546, 
extension 2600 (M-F, 9 a.m.-5 p.m. 
ET). Outside the U.S. and Canada call 
215-351-2600. 

Full course brochures are available 
approximately 4 months before course 
date. 


Courses Sponsored by the American College of Physicians- 
American Society of Internal Medicine 


Codes for registration fees are: A—ACP 
Member, Fellow, and Master; B—ACP 
Associate; C-—Nonmember; and D— 
Resident, Research Fellow, or Allied 
Health Professional (verification letter 
required). 


These fees apply to all registrations 
received by the individual course dead- 
line (3 weeks before the course starting 
date). Registrations received after the 
course deadline and on-site are slightly 
higher. 


JULY 6-10, 2002 


Ninth Annual California Internal Medicine 
Board Review Course. Los Angeles, CA. 
Location: Universal City Hilton and Towers. 
Director: Roy T. Young. MD, FACP. Groups 
A and D, $825; Group B, $575; Group C, 
$1175. Course Code PG0205. 
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JULY 13-16, 2002 


New York Internal Medicine Board Review 
Course. New York, NY. Location: The 
Waldorf=Astoria Hotel. Director: Michael S. 
Niederman, MD, FACP. Groups A and D. 
$685; Group B, $485; Group C, $965. 
Course Code PG0206. 


JULY 15-19, 2002 


Washington, D.C. Internal Medicine 
Board Review Course. Washington, D.C. 
Location: Georgetown University Con- 
ference Center. Co-Directors: Margot G. 
Wheeler, MD, ACP-ASIM Member and 
Princy N. Kumar, MD, ACP-ASIM 
Member. Groups A and D, $825; Group B, 
$575; Group C, $1175. Course Code 
PG0207. 


JULY 16-20, 2002 


Seattle Internal Medicine Board Review 
Course. Seattle, WA. Location: Sheraton 
Seattle Hotel and Towers. Director: Douglas 
S. Paauw, MD, FACP. Co-Director: Joyce E. 
Wipf, MD, ACP-ASIM Member. Groups A 
and D, $825; Group B, $575; Group C, 
$1175. Course Code PG0208. 


SEPTEMBER 26-28, 2002 

Preparation for Recertification. Philadel- 
phia, PA. Location: Sheraton Society Hill. 
Co-Directors: Geno ]. Merli, MD, FACP 
and Howard H. Weitz, MD, FACR FACC. 
Groups À and D, $530; Group B, $395; 
Group C, $725. Course Code PG0209. 


OCTOBER 3-5, 2002 


Preparation for Recertification. San Diego, 
CA. Location: Marriott Mission Valley. 
Director: Douglas S. Paauw, MD, FACP. 
Groups A and D, $530; Group B, $395; 
Group C, $725. Course Code PG0210. 


OCTOBER 10-13, 2002 


Preparation for Recertification. Chicago IH. 
Location: The Wyndham Chicago. 
Directors: Mahendr S. Kochar, MD, FACP 
and Kesavan Kutty, MD, FACP. Groups A 
and D, $530; Group B, $395; Group C, 
$725. Course Code PG0211. 


Ongoing 

Medical Laboratory Evaluation. (MLE) 
Proficiency Testing Program. Up to 
9 hours of category 1 CME credits 
per year in self-instructional materials cover- 
ing blood banking, chemistry, hematology, 
immunology, microbiology, urinalysis, and 
laboratory quality assurance. ASCP CMLE 
credits also available. Offered as a free service 
only to MLE participants. Contact MLE 
Customer Service at 800- 338-2746, option 
5. for more information; fax 202-835-0440; 
E-mail: mle&mail. acponline.org. 
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Courses Sponsored by Organizations 
Other than the American College 

of Physicians-Ámerican Society of 
Internal Medicine 


AUGUST 23-24, 2002 


6th Annual Controversies and Update in 
Women’s Health. Sponsored by the Iris 
Cantor-UCLA Women’s Health Center. To 
be held at the Disneyland Hotel, Anaheim, 
California; CME credit available. Informa- 
tion: Catarina de Carvalho; 310-312-0518; 
fax 310-312-0546; E-mail: cprata&?ucla.edu. 


NOVEMBER 4-7, 2002 


Update in Clinical Medicine. To be held at 
Hilton Scottsdale Resort & Villas, Scottsdale, 
Arizona. Sponsored by New Britain General 
Hospital New Britain, CT and the Good 
Samaritan Regional Medical Center Phoenix, 
AZ Category 1 credit offered. Information: 
Judy Cole, New Britain General Hospital, 
New Britain, CT 06050; 860-224-5661; fax 
860-224-5785; www.jcole@nbgh.org. 


OCTOBER 17-20, 2002 

Canadian Society of Internal Medicine 
Annual Scientific Meeting. To be held ar 
The Westin, Halifax, NS. Dalhousie Univer- 
sity Continuing Medical Education desig- 
nates this program for Category 1 credit 
and certification by the Royal College of 
Physicians and Surgeons of Canada. Infor- 
mation: CSIM Secretariat, 774 Echo Drive, 
Ottawa, ON KIS 5N8; 613-730-6244; 
fax 613-730-1116; E-mail: csim@rcpsc.edu 


or www. csim.medical.org. 
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The full report is tided “Safety 
and Efficacy of Liposomal 
Amphotericin B Compared with 
Conventional Amphotericin B for 
Induction Therapy of 
Histoplasmosis in Patients with 
AIDS." It is in the 16 July 2002 
issue of Annals of Internal 
Medicine (volume 137, pages 
105-109). The authors are 

PC Johnson, LJ Wheat, GA 
Cloud, M Goldman, D Lancaster, 
DM Bamberger, WG Powderly, 
R Hafner, CA Kauffman, and 
WE Dismukes, for the U.S. 
National Institute of Allergy 

and Infectious Diseases Mycoses 


Study Group. 


Treatment of Histoplasmosis in Patients with HIV Infection 


What is the problem and what is known about it so far? 
People who are infected with human immunodeficiency virus (HIV) have weak immune 
systems and cannot fight infections well. Sometimes, they get serious infections with fungi. 
The fungal infections can spread throughout the body and can be fatal. Successful 
treatment requires taking powerful antifungal drugs for long periods (weeks to months). 
Histoplasmosis is a serious fungal infection that occurs in as many as 596 to 20% of 
people with HIV infection. The standard initial treatment for severe histoplasmosis is a 
drug called amphotericin B. Amphotericin B is usually given daily, through a vein, for a few 
weeks. Later, a different antifungal drug that can be taken by mouth is given for several 
months. Many side effects, such as fever, chills, nausea, and problems with kidney 
function, can occur with standard preparations of amphotericin B. New preparations of 
amphotericin B that do not have as many side effects are needed. 


Why did the researchers do this particular study? 
To compare the efficacy and safety of two different preparations of amphotericin B for 
treating severe histoplasmosis in adults with HIV infection. 


Who was studied? 


81 adults with HIV infection and histoplasmosis that had spread (disseminated) 
throughout the body. 


How was the study done? 

Patients were randomly assigned to receive either a standard preparation of amphotericin B 
or a special preparation called /;posomal amphotericin B. Both preparations were given 
through a vein over a period of 2 hours each day for several days (1 to 2 weeks). Neither 
the patients nor their doctors knew which preparation was given. Patients who improved 
were switched to an antifungal drug (itraconozole) that was given by mouth. Treatment 
response was defined as no fever for at least 3 days; no worsening of any symptoms, 
physical findings, or laboratory test results; and improvement in at least one symptom or 
finding related to histoplasmosis. After 3 months of follow-up, the researchers compared 
treatment responses and side effects in patients given standard amphotericin B and those 
given liposomal amphotericin B. 


What did the researchers find? 

Patients given liposomal amphotericin B responded to treatment more often than those 
given standard amphotericin B (88% vs. 64%). Fewer patients given liposomal 
amphotericin died (2% vs. 13%). Only 25% of the patients who were given liposomal 
amphotericin B had side effects; 63% of the patients given the standard preparation had 
side effects. Fewer patients who received liposomal amphotericin had problems with 
kidney function (9%) than those given the standard preparation (37%). 


What were the limitations of the study? 

Both preparations were given into the veins over a 2-hour period. Either preparation given 
more slowly and continuously over a 24-hour period might work better and cause fewer 
side effects. 


What are the implications of the study? 
Although expensive, liposomal amphotericin B is better than standard amphotericin B for 
treating disseminated histoplasmosis in patients with HIV infection. 


Summaries for Patients are presented for informational purposes only. These summaries are not a substitute for advice from your own medical 
provider. If you have questions abour this material, or need medical advice about your own health or situation, please contact your physician. 
The summaries may be reproduced for not-for-profit educational parposes only. Any other uses must be approved by the American College of 
Physicians-American Society of Internal Medicine. 
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Patients taking TOPROL-XL should avoid abrupt cessation of therapy. Following abrupt 
cessation of therapy with certain beta-blocking agents, exacerbations of angina pectoris 
and, in some cases, myocardial infarction have occurred. The dosage should be reduced 
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INDICATIONS AND USAGE Hypertension: Toprol-XL is indi- 
cated for the treatment of hypertension. It may be used alone or in combina- 
tion with other antihypertensive agents. Angina Pectoris: Toprol-XL is 
indicated in the long-term treatment of angina pectoris. Heart ailure: 
Toprol-XL is indicated for the treatment of stable, symptomatic (NYHA Class II 
or IIl) heart failure of ischemic, hypertensive, or cardiomyopathic origin. It was 
studied in patients already receiving ACE inhibitors, diuretics, and, in the 
majority of cases, digitalis. In this population, Toprol-XL decreased the rate of 
mortality plus hospitalization, largely through a reduction in cardiovascular 
mortality and hospitalizations for heart failure 


CONTRAINDICATIONS Toprol-XL is contraindicated in severe brady- 
cardia, heart block greater than first degree, cardiogenic shock, decompen- 
sated cardiac failure, and sick sinus syndrome (unless a permanent pacemaker 
is in place) (see WARNINGS). 


WARNINGS 


Ischemic Heart Disease: Following abrupt cessation of therapy with 
certain beta-blocking agents, exacerbations of angina pectoris and, in some 
cases, myocardial infarction have occurred. When discontinuing chronically 
administered Toprol-XL, particularly in patients with ischemic heart disease, 
the dosage should be gradually reduced over a period of 1-2 weeks and the 
patient should be carefully monitored. If angina markedly worsens or acute 
coronary insufficiency develops, Toprol-XL administration should be rein- 
stated promptly, at least temporarily, and other measures appropriate for the 
management of unstable angina should be taken. Patients should be warned 
against interruption or discontinuation of therapy without the physician's 
advice. Because coronary artery disease is common and may be unrecog- 
nized, it may be prudent not to discontinue Toprol-XL therapy abruptly even 
in patients treated only for hypertension. 


Bronchospastic Diseases: PATIENTS WITH BRONCHOSPASTIC DISEASES 
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antihypertensive treatment. Since beta,-selectivity is not absolute, a betaz- 
stimulating agent should be administered concomitantly, and the lowest 
possible dose of Toprol-XL should be used (see DOSAGE AND ADMINISTRA- 
TION). Major Surgery: The necessity or desirability of withdrawing beta- 
blocking therapy prior to major surgery is controversial; the impaired ability of 
the heart to respond to reflex adrenergic stimuli may augment the risks of 
general anesthesia and surgical procedures. Toprol-XL like other beta- 
blockers, is a competitive inhibitor of beta-receptor agonists, and its effects 
can be reversed by administration of such agents, e.g., dobutamine or isopro- 
terenol. However, such patients may be subject to protracted severe hypoten- 
sion. Difficulty in restarting and maintaining the heart beat has also been 
reported with beta-blockers. Diabetes and Hypoglycemia: Toprol-XL should 
be used with caution in diabetic patients if a beta-blocking agent is required 
Beta-blockers may mask tachycardia occurring with hypoglycemia, but other 
manifestations such as dizziness and sweating may not be significantly 
affected. Thyrotoxicosis: Beta-adrenergic blockade may mask certain clinical 
signs (e.g., tachycardia) of hyperthyroidism. Patients suspected of developing 
thyrotoxicosis should be managed carefully to avoid abrupt withdrawal of beta- 
blockade, which might precipitate a thyroid storm. 

PRECAUTIONS General: Toprol-XL should be used with caution in 
patients with impaired hepatic function. Worsening cardiac failure may occur 
during up-titration of Toprol-XL. If such symptoms occur, diuretics should be 
increased and the dose of Toprol-XL should not be advanced until clinical 
stability is restored (see DOSAGE AND ADMINISTRATION). It may be neces- 
sary to lower the dose of Toprol-XL or temporarily discontinue it. Such 
episodes do not preclude subsequent successful titration of Toprol-XL. 
Information for Patients: Patients should be advised to take Toprol- 
XL regularly and continuously, as directed, preferably with or immediately 
following meals. If a dose should be missed, the patient should take only the 
next scheduled dose (without doubling it). Patients should not interrupt or 
discontinue Toprol-XL without consulting the physician. Patients should be 
advised (1) to avoid operating automobiles and machinery or engaging in other 
tasks requiring alertness until the patient's response to therapy with Toprol-XL 
has been determined; (2) to contact the physician if any difficulty in breathing 
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or she is taking Toprol-XL. Heart failure patients should be advised to consult 
their physician if they experience signs or symptoms of worsening heart failure 
such as weight gain or increasing shortness of breath. Laboratory 
Tests: Clinical laboratory findings may include elevated levels of serum 
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an additive effect when given with beta-blocking agents, Patients treated with 
Toprol-XL plus a catecholamine depletor should therefore be closely observed 
for evidence of hypotension or marked bradycardia, which may produce 
vertigo, syncope, or postural hypotension. Drugs that inhibit CYP2D6 such as 
quinidine, fluoxetine, paroxetine, and propafenone are likely to increase meto- 
prolol concentration. In healthy subjects with CYP2D6 extensive metabolizer 
phenotype, coadministration of quinidine 100 mg and immediate release meto- 
prolol 200 mg, tripled the concentration of S-metoprolol and doubled the 
metoprolol elimination half-life. In four patients with cardiovascular disease, 
coadministration of propafenone 150 mg t.i.d. with immediate release meto- 
prolol 50 mg t.i.d. resulted in two- to five-fold increases in the steady-state 
concentration of metoprolol. These increases in plasma concentration would 
decrease the  cardioselectivity of metoprolol. Carcinogenesis, 
Mutagenesis, Impairment of Fertility: Long-term studies in 
animals have been conducted to evaluate the carcinogenic potential of meto- 
prolol tartrate. In 2-year studies in rats at three oral dosage levels of up to 
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mice at three oral dosage levels of up to 750 mg/kg/day (18 times, on a mg/m? 

















basis, the daily dose of 200 mg for a 60-kg patient), benign lung tumors (small 
adenomas) occurred more frequently in female mice receiving the highest 
dose than in untreated control animals. There was no increase in malignant or 
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in mice confirm exposure of the fetus when metoprolol tartrate is administered 
to the pregnant animal. These studies have revealed no evidence of impaired 
fertility or teratogenicity. There are no adequate and well-controlled studies in 
pregnant women. Because animal reproduction studies are not always predic- 
tive of human response, this drug should be used during pregnancy only if 
clearly needed. Nursing Mothers: Metoprolol is excreted in breast milk 
in very small quantities. An infant consuming 1 liter of breast milk daily would 
receive a dose of less than 1 mg of the drug. Caution should be exercised when 
Toprol-XL is administered to a nursing woman. Pediatric Use: Safety and 
effectiveness in pediatric patients have not been established. Geriatric 
Use: Clinical studies of Toprol-XL in hypertension did not include sufficient 
numbers of subjects aged 65 and over to determine whether they respond 
differently from younger subjects. Other reported clinical experience in hyper- 
tensive patients hasinot identified differences in responses between elderly and 
younger patients. C! the 1,990 patients with heart failure randomized to Toprol- 
XL in the MERIT-HF trial, 50% (990) were 65 years of age and older and 12% 
(238) were 75 years of age and older. There were no notable differences in 
efficacy or the rate of adverse events between older and younger patients, In 
general, dose selection for an elderly patient should be cautious, usually 
starting at the lowsend of the dosing range, reflecting greater frequency of 
decreased hepatic, renal, or cardiac function, and of concomitant disease or 
other drug therapy Risk of Anaphylactic Reactions: While taking 


beta-blockers, patients with a history of severe anaphylactic reactions to a 





variety of allergens may be more reactive to repeated challenge, either acci- 
dental, diagnostic, or therapeutic. Such patients may be unresponsive to the 
usual doses of epinephrine used to treat allergic reaction. 


ADVERSE REACTIONS Hypertension and Angina: Most 
adverse effects have been mild and transient. The following adverse reactions 
have been reported for metoprolol tartrate. Central Nervous System: 
Tiredness and dizziness have occurred in about 10 of 100 patients. Depression 
has been reported in about 5 of 100 patients. Mental confusion and short-term 
memory loss have been reported. Headache, somnolence, nightmares, and 
insomnia have alsc been reported, Cardiovascular: Shortness of breath and 
bradycardia have cxcurred in approximately 3 of 100 patients, Cold extremi- 
ties; arterial insufficiency, usually of the Raynaud type; palpitations; congestive 
heart failure: peripheral edema; syncope; chest pain; and hypotension have 
been reported in about 1 of 100 patients (see CONTRAINDICATIONS, WARN- 
INGS and PRECAUTIONS). Respiratory: Wheezing (bronchospasm) and 
dyspnea have been reported in about 1 of 100 patients (see WARNINGS) 
Gastrointestinal: Diarrhea has occurred in about 5 of 100 patients. Nausea, 
dry mouth, gastric pain, constipation, flatulence, digestive tract disorders, and 
heartburn have been reported in about 1 of 100 patients. Hypersensitive 
Reactions: Pruritus or rash have occurred in about 5 of 100 patients 
Worsening of psonasis has also been reported. Miscellaneous: Peyronie's 
disease has been reported in fewer than 1 of 100,000 patients. Musculoskeletal 
pain, blurred vision, decreased libido and tinnitus have also been reported 
There have been rare reports of reversible alopecia, agranulocytosis, and dry 
eyes. Discontinuation of the drug should be considered if any such reaction is 
not otherwise explicable. The oculomucocutaneous syndrome associated with 
the beta-blocker practolol has not been reported with metoprolol. Potential 
Adverse Reactions: A variety of adverse reactions not listed above have 
been reported wit" other beta-adrenergic blocking agents and should be 
considered potential adverse reactions to Toprol-XL. Central Nervous 
System: Reversible mental depression progressing to catatonia, an acute 
reversible syndrome characterized by disorientation for time and place, short- 
term memory loss, emotional lability, slightly clouded sensorium, and 
decreased performance on  neuropsychometrics. Cardiovascular: 
Intensification of AV block (see CONTRAINDICATIONS). Hematologic: 
Agranulocytosis, nanthrombocytopenic purpura, thrombocytopenic purpura. 
Hypersensitive Reactions: Fever combined with aching and sore throat, 
laryngospasm, anc respiratory distress. Heart Failure: In the MERIT-HF 
study, serious adverse events and adverse events leading to discontinuation of 
study medication were systematically collected. In the MERIT-HF study 
comparing Toprol-XL in daily doses up to 200 mg (mean dose 159 mg once- 
daily) (n=1990) tc placebo (n-2001), 10.3% of Toprol-XL patients discon- 
tinued for adverse events vs. 12.2% of placebo patients. The table below lists 
adverse events in the MERIT-HF study that occurred at an incidence of equal to 


or greater than 1% in the Toprol-XL group and greater than placebo by more 
than 0.5%, regardless of the assessment of causality. 
Adverse Events Occurring in the MERIT-HF Study at an Incidence > 1% 
in the Toprol-XL Group and Greater Than Placebo by More Than 0.5% 

















Toprol-XL Placebo 
N-1990 N=2001 
% of patients % of patients 
Dizziness/vertigo 18 10 
Bradycardia 1.5 04 
Accident and/or injury 14 0.8 





Other adverse events with an incidence of > 1% on Toprol-XL and as common 
on placebo (within 0.5%) included myocardial infarction, pneumonia, cere- 
brovascular disorder, chest pain, dyspnea/dyspnea aggravated, syncope, coro- 
mary artery disorder, ventricular tachycardia/arrhythmia aggravated, 
hypotension, diabetes mellitus/diabetes mellitus aggravated, abdominal pain, 
and fatigue. Post-Marketing Experience: The following adverse 
reactions have been reported in post-marketing use: Gastrointestinal: hepatitis; 
Musculoskeletal: arthralgia. 
OVERDOSAGE Acute Toxicity: There have been a few reports of 
overdosage with Toprol-XL and no specific overdosage information was 
obtained with this drug, with the exception of animal toxicology data. However, 
since Toprol-XL (metoprolol succinate salt) contains the same active moiety, 
metoprolol, as conventional metoprolol tablets (metoprolol tartrate salt), the 
recommendations on overdosage for metoprolol conventional tablets are 
applicable to Toprol-XL. Signs and Symptoms: Overdosage of Toprol- 
XL may lead to severe hypotension, sinus bradycardia, atrioventricular block, 
heart failure, cardiogenic shock, cardiac arrest, bronchospasm, impairment of 
consciousness/coma, nausea, vomiting, and cyanosis. Treatment: In 
general, patients with acute or recent myocardial infarction or congestive heart 
failure may be more hemodynamically unstable than other patients and should 
be treated accordingly. When possible the patient should be treated under 
intensive care conditions. On the basis of the pharmacologic actions of meto- 
prolol, the following general measures should be employed: Elimination of 
the Drug: Gastric lavage should be performed. Bradycardia: Atropine should 
be administered. If there is no response to vagal blockade, isoproterenol 
should be administered cautiously. Hypotension: A vasopressor should be 
administered, e.g., levarterenol or dopamine. Bronchospasm: A beta»-stimu- 
lating agent and/or a theophylline derivative should be administered. Cardiac 
Failure: A digitalis glycoside and diuretics should be administered. In shock 
resulting from inadequate cardiac contractility, administration of dobutamine, 
isoproterenol or glucagon may be considered. 
DOSAGE AND ADMINISTRATION Toprol-XL is an extended 
release tablet intended for once-a-day administration. When switching from 
immediate release metoprolol tablet to Toprol-XL, the same total daily dose of 
Toprol-XL should be used. As with immediate release metoprolol, dosages of 
Toprol-XL should be individualized and titration may be needed in some 
patients. Toprol-XL tablets are scored and can be divided; however, the whole 
or half tablet should be swallowed whole and not chewed or crushed. 
rtension: The usual initial dosage is 50 to 100 mg daily in a single 
dose, whether used alone or added to a diuretic. The dosage may be increased 
at weekly (or longer) intervals until optimum blood pressure reduction is 
achieved. In general, the maximum effect of any given dosage level will be 
apparent after 1 week of therapy. Dosages above 400 mg per day have not been 
studied. Angina Pectoris: The dosage of Toprol-XL should be individu- 
alized. The usual initial dosage is 100 mg daily, given in a single dose. The 
dosage may be gradually increased at weekly intervals until optimum clinical 
response has been obtained or there is a pronounced slowing of the heart rate. 
Dosages above 400 mg per day have not been studied. If treatment is to be 
discontinued, the dosage should be reduced gradually over a period of 
1-2 weeks (see WARNINGS). Heart Failure: Dosage must be individual- 
ized and closely monitored during up-titration. Prior to initiation of Toprol-XL, 
the dosing of diuretics, ACE inhibitors, and digitalis (if used) should be stabi- 
lized. The recommended starting dose of Toprol-XL is 25 mg once daily for two 
weeks in patients with NYHA class Il heart failure and 12.5 mg once daily in 
patients with more severe heart failure. The dose should then be doubled every 
two weeks to the highest dosage level tolerated by the patient or up to 200 mg 
of Toprol-XL. If transient worsening of heart failure occurs, it may be treated 
with increased doses of diuretics, and it may also be necessary to lower the 
dose of Toprol-XL or temporarily discontinue it. The dose of Toprol-XL should 
not be increased until symptoms of worsening heart failure have been stabi- 
lized, Initial difficulty with titration should not preclude later attempts to intro- 
duce Toprol-XL. If heart failure patients experience symptomatic bradycardia, 
the dose of Toprol-XL should be reduced. 
HOW SUPPLIED Tablets containing metoprolol succinate equivalent to 
the indicated weight of metoprolol tartrate, USP, are white, biconvex, film- 
coated, and scored 





























Bottle of Unit Dose 
100 Packages of 
Tablet Shape Engraving NDC 100 
0186- NDC 0186- 
25 mg* Oval ^ 1088-05 1088-39 
50 mg Round à 1090-05 1090-39 
100 mg Round LA 1092-05 1092-39 
200 mg Oval i 1094-05 N/A 
*The 25 mg tablet is scored on both sides. 
Store at 25°C (77°F). Excursions permitted to 15-30°C (59-86°F). (See USP 


Controlled Room Temperature.) 
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Classified Advertising 


Classified advertising in Annals is the most effective way to reach internists. By placing your advertisement in any issue of Annals 
of Internal Medicine, your classified ad will also appear on ACP-ASIM Online, the website of the American College of 
Physicians-American Society of Internal Medicine, at no additional space charge. For a nominal processing fee your ad will 
appear on ACP-ASIM's Website approximately 2 weeXs before the print publication and remain on ACP-ASIM Online for a total 
of 4 weeks. Stand-alone advertisement options are also available. Visit ACP-ASIM Online at www.acponline.org/careers. 


Advertisements are classified according to the majo categories listed below. If you do not indicate the classification, we will 
determine the most appropriate category. Classifieds are divided into state or region by subhead. Please indicate both the 
classification and subhead under which your ad should appear. 








Classification 





Specialties and Subspecialties: 

Intemal Medicine and Primary Care Occupational Medicine 
Cardiology Pediatrics 

Dermatology Psychiatry 

Emergency Medicine Pulmonary Medicine 
Endocrinology Rheumatology 
Gastroenterology Other Classifications: 
Geriatrics Administration 
Hematology-Oncology Locum Tenens 

Hospitalists Meetings/Conferences 
Immunology Miscellaneous 

Infectious Disease Multiple Specialties/Group Practice 
Nephrology Residencies and Fellowships 
Neurology Situations Wanted 


Insertion price covers inclusion under only one category. If an advertiser 
does not specify a category, and the advertisement lists two categories, 
such as Cardiology-Internal Medicine, the advertisement will appear 
under the first category. Contact Nicole or Angela for nondisplay at 
800-523-1546, ext. 2667 or 215-351-2666. 


Definition of a "Word" 





A “word” is one or more letters, numbers, or special characters bound by spaces. 


Example: 
ik Bold typeface 
MC, ie Peden avallable for 


200-bed medical/surgical hospital = 3 words | $35 fee. 
Alan G. Clement Jr., MD = 5 words (Entire ad must 


Esauple be bold typeface). 


BC-BE General Internist Wanted for July 2002. In Philadelphia, 
Pennsylvania. New 300-bed hospital. Full-scale IM practice: primary 
care, ICU procedures. Excellent benefits package. Respond to Box 
AIM-300P. Annals of Internal Medicine. 190 North Independence Mall 
West, Philadelphia, PA 19106-1572 


This advertisement is 45 words at $4.15 per word: it costs $186.75. Because 


a Box is requested there is an additional charge of $25.00 for each insertion. . 


The total price is therefore $211.75 for one insertion of the ad. 


Erequeney Discounts 





Per Word, Per Issue. Effective 1 January 2002. 


Frequency Rate Minimum Per Insertion 
Ix $4.15 per word $83.00 
3x $3.90 per word $78.00 


*In order to earn the higher frequency, you must indicate that you are 
placing your ad in two or more consecutive issues when you submit the 
ad. No exceptions. 


The minimum charge for a classified line ad is equivalent to 20 words. 
Commission discounts are not available for classified nondisplay advertisements. 


All classified advertisements will be invoiced. Please be sure to include your institu- 
tion's official purchase order If applicable. Rates subject to change without notice. 








Classified Display Advertising 





Classified display ads are available per column inch and set size display. 
Please call the Classified Advertising Department for more information 
(contact Margaret Gardner) for display at 800-523-1546, ext. 2768 or 
215-351-2768. Prepayment is required for all clients without established 
history. Appropriate credit referrals will be requested. Poor credit history 
may require prepayment. 

Frequency discounts are available for display ads. In order to earn 
the higher frequency, you must indicate that frequency when 
placing your ad. 


Box Number 


Box numbers are available for an additional $25.00 per insertion. “Respond 
to Box AIM” counts as four words. We will not reveal any information 
regarding the advertiser. Responses will be forwarded via first class mail. 


Replies to a Box number should be sent to Annals of Internal Medicine, 
190 North Mall West, Philadelphia, PA 19106-1572. Be sure to: 
include the Box number on the envelope. Replies may not exceed one ounce. 


2002 Issue and Closing Dates 








Issue Deadline | Issue Deadline Issue Deadline 
Date Date Date Date Date Date 
Jan. 1 Dec. 1 May 7 Aprill Sept.3 Aug. 1 
Jan. 15 Dec. 15 May 21 April 15 Sept 17 Aug. 15 
Feb. 5 Jan. 1 June4 — May 1 Oct. 1 Sept. 1 
Feb. 19 Jan. 15 June 18 May 15 Oct. 15. Sept. 15 
March5 Feb. 1 July2 Junel Nov.5  Oct.1 
March 19 Feb. 15 July 16 June 15 Nov.19 Oct. 15 
April 2 March 1 Aug.6  julyl Dec.3 | Nov.1 
April i6 — March 15 | Aug. 20 July 15 Dec.17  Nov.15 


Cancellations and changes must be received in writing by 10 a.m. 
1 day prior to deadline date—All ads must be sent on official company 
letterhead, typed or legibly written. 





E-Mailed or Faxed Advertisements 


ALL E-MAILED OR FAXED ADVERTISEMENTS MUST BE 
RECEIVED BEFORE 10 AM ON THE DEADLINE DATE. Any 
advertisements received after that time will be inserted in the next issue. 
When confirming your faxed advertisements by mail, please mark the 
date your advertisement was faxed to avoid duplication. Our fax number 
is 215-351-2686 or 215-351-2685. 


Clients can now send their classified ads via the Internet: 
classadv@ mail.acponline.org 





All classified ads must be sent on official company letterhead; typed 
copy preferred. Annals reserves the right to refuse any advertisement 
not directly relevant to the practice of medicine. Annals is not liable 
for the failure, for any reason, to publish an ad. 





Career Resource Center 
www.acponline.org/careers 


Orders for advertisements should be sent to Classified Advertising, Annals of Internal Medicine, 190 North Independence Mall West, 
Philadelphia, PA 19106-1572; 800-523-1546, ext. 2666, 2667, 2768 or 215-351-2666, 2667 or 2768 (M-F, 9 a.m.-5 ng. ET. 





Internal Medicine and 
Primary Care 





California 


Northern California. Full spectrum general 
internal medicine group requires fifth BC/BE 
internist. State of the art medical center. Strong 
specialty support and good call coverage. 
Competitive income, benefits package, malprac- 
tice insurance and moving expenses. Beautiful 
surroundings without urban problems and con- 
gestion. Worldclass sports and recreation. Send 
CV in confidence or call: Sharon Mac Kenzie 
800-735-4431 Fax: 707-824-0146 e-mail: 
mackenz@sonic.net. 

W-IN2N.A411.TE 








California Coast. Enjoy a better quality of life. 
Experienced BC internist, San Luis Obispo. Busy 
group practice adjacent to hospital. Replace 
departing MD. Fax CV 805-541-4236. 
W-IN2N.434.2X 





BC-BE Internist in Bay Area: Position available 
for thriving IM-FP in East Bay Area. First year 
salary guaranteed. Reasonable buy-in to become 
full partner. Fax CV to: Jeffrey Frank, MD at 
510-237-9685. No Visas. 





in San Diego has full-time employment oppor- 
tunities available for Internists. Requires 
California Medical License and BC. Send CV to: 
10666 N. Torrey Pines Road, Mail Drop 
MS129, La Jolla, CA 92037; or e-mail: jmul- 
vey@scrippsclinic.com. EOE. 
W-IN2N.428.1X 





San Francisco/Bay Area. Marin County is on of 
the most desirable areas in the country. Join a sin- 
gle-specialty group of Board-certified internists. 
Call 1:8. Phenomenal office setting. Enjoy the 
quality of life only the greater Bay Area can offer. 
Contact Pam Kinsella at 800-851-8805, x3423; 
fax 314-726-0026; e-mail: pkinsella@cejka.com. 
ID#21431A. For more opportunities, visit 
Www.cejka.com. 





Outstanding Internal Medicine opportunities 
in Northern California, Sacramento for BC-BE 
internist to join Sutter Medical Group, a presti- 
gious multispecialty medical group linked to 
Sutter Health and ranked among the nation’s top 
15 integrated healthcare networks. CV to Sutter 
Health Physician recruitment; e-mail: wad- 
hwas?sutterhealth.org mailto:wadhwasCsutter- 
health.org Web site: www.go.sutterhealth.org. 
W-IN2N.369.3X 


Colorado 





Denver-IM group. $125,000 base. 1-year part- 
nership. 4-day workweek. Partners average 
$250,000. Contact Dr. Warren Graboyes Tel: 
970-476-0901; Fax: 970-476-0839; E-mail: 
Warren@central-res.com. 


W-IN2N.435.2X 





District of Columbia 


The Department of Medicine, Division of 
General Internal Medicine at the George 
Washington University faculty associates, an 
independent non-profit clinical practice group 
affiliated with The George Washington 
University, is seeking a clinician-educator General 
Internist. the faulty member will be involved in 
clinical teaching programs and an active clinical 
practice. The successful candidate should have a 
strong interest in teaching, clinical research and 
clinical practice, Academic rank at The George 
Washington University will be commensurate 
with experience. Board certification/eligibility in 
internal medicine is required. Review of appli- 
cations is ongoing and will continue until the 
position is filled. Send CV to Alan G. 
Wasserman, MD, Chairman, Department of 
Medicine, c/o Christy Dugan, 2150 
Pennsylvania Avenue, NW, Suite 5-411, 
Washington, DC 20037, or e-mail to 
cdugan@mfa.gwu.edu. The George Washington 
University Medical Faculty Associates is an equal 
opportunity/affirmative action employer. 
W-IN2N.409.1X 


Florida 


Immediate Opening for internist or 
internist/intensivist for multidiscipline inpatient 
practice in Northeast Florida. Please fax your CV 
to: 904-398-6230. 
W-IN2N.361.4X 





Idaho 


Southern Idaho: Intermountain Health Care 
(LHC) is seeking one BC-BE internist for private 
practice in Burley. Office space is located in the 
medical office building next to Cassia Regional 
Medical Center, a 40-bed IHC facility that 
opened in 1995. Two-year salary guarantee. Share 
office and:expenses with two other internists if 
desired. Relocation provided. Send/fax CV to: 
THC Physician Services, Attn: Wilf Rudert, 36 
South State Street, 20th Floor, Salt Lake City, 
UT 84111. 800-888-3134 #1. Fax: 801- 
442-2999, E-mail: comdixon@ihe.com. Web: 
www.ihc.com/xp/ihc/physician/recruiting. 


W-IN2N.273.3X 





Illinois 





Illinois, Primary Care. Excellent opportunity for 
BC-BE primary care physician to join the 
Rockford Outpatient Clinic, a satellite clinic of 
the Wm. S. Middleton Memorial Veterans 
Hospital, Madison, WI. The clinic operates M- 
T, 8-4:30. Position offers competitive salary and 
excellent benefits. Send CV to Mary Maestrelli, 
Human Resources, VA Hospital, 2500 Overlook 
Terrace, Madison, WI 53705. Phone 608-280- 
7026; e-mail: mary.maestrelli@med.va.gov. 
AA/EOE. Women and minorities encouraged to 
apply. US citizenship or permanent resident sta- 
tus required. 

W-IN2N.412.1X 


www. acponline.org/careers 
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Indiana 
Northwest Indiana. Seeking BC-BE internist for 


primary care opportunity. Premier group in the 
community. Shared call. Great earning potential. 
Easy access to Chicago and Lake Michigan. 
Contact Rico Williams at 800-851-8805, x3730; 
fax 314-726-0026; e-mail rwilliams@cejka.com. 
1D4212961A. For more opportunities, visit 
www.cejka.com. 


W-IN2N.421.1X 





Louisiana 

BC-BE Internist W/WO Subspecialty for full- 
time LSUHSC faculty position that balances 
teaching in-patient medicine to FP residents, 
medical students, PA students, and providing 
hands-on care to indigent patients. Clinical 
research opportunities. Relative freedom from 
business and administrative concerns. 
Malpractice coverage provided. Not a J1 Visa 
site. LSUHSC is an Affirmative Action/Equal 
Opportunity emplover. Contact Rick Cavell 
MD, FACP, 318-330-7607, PO Box 1881, 
Monore, LA 71202; rcavel?lsuhsc.edu. 
W-IN2N.408.3X 





Massachusetts 


Harvard Vanguard Medical Associates has excel- 
lent full-time opportunities for BC-BE Internal 
Medicine physicians. Located in Boston and sur- 
rounding suburbs, with 15 locations, we are 
expanding our Internal Medicine Departments 
in our practices that are affiliated with Brigham 
and Women's Hospital. Our well-established, 
multispecialty group practice combines a sup- 
portive staff, automated medical record system 
and some of the brightest, most dedicated prac- 
titioners in medicine. We offer competitive 
salaries, flexible call schedule, a generous benefits 
package and teaching and research opportunities 
through our affiliation with Harvard Medical 
School. Please forward CV to Laura Schofield, 
Physician Recruitment, Harvard Vanguard 
Medical Associates, 275 Grove Street, Suite 3- 
300, Newton, MA 02466-2275. Fax 617-559- 
8255; E-mail: laura_schofield@vmed.org; or call: 
800-222-4606, or 617-559-8275 within MA. 
EOE/AA. 

W-IN2N.391.2X 





Montana 





Montana. You've Earned it. Things are different 
here. We have the technology and personnel to 
help your practice grow and patients who need 
and appreciate your skills, The Great Falls clinic is 
seeking a BC-BE internist for a rapidly expanding 
100+ provider, multispecialty organization. We 
offer a benefit package and salary leading to part- 
nership, If interested, send CV and professional 
goals to: Jeff Hinz, MD, Medical Director, 
PO Box 5012, Great Falls, MT 59403. 
E-mail: jeffhinzGgfclinic.com. Web site: 
www:gfclinic.com. 

W-IN2N.420.1X 
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New Hampshire 

Exceptional Opportunity for Board Certified 
Internist. Subspecialty training required. 
Excellent compensation; benefit package. 1:6 
call. Live in charming New England communi- 
ty near major ski area. 2-1/2 hours from Boston 
No J-1/H-1B opportunity. Contact Susan 
Edson: New England Health Search, 63 Forest 
Avenue, Orono ME 04473. Telephone 207-866- 
5680, Fax 207-866-5696, sedson@nehealth- 
search.com. 

W-IN2N.314.6X 





New Jersey 
Internal Medicine. New Jersey: Board certified 
internist with or without subspecialty for busy 
multiphysician office. Must have immigration 
visa or US citizen, Send resume to: Syed S. 
Ahmad, MD PA, 183 Franklin Corner Road, 
Lawrenceville, New Jersey 08648. 
W-IN2N.422.1X 


Office Space Available with an established 
Internist for full-time or part-time opportunity 
to build a practice. Premier untapped located 
(North Brunswick, New Jersey). Call for details, 
Robert J. Casper, MD 732-297-8666. 
N-IN2N.431.1X 





North Carolina 

Internal Medicine Prectice opportunities avail- 
able in North Carolina's fastest growing area. 
Excellent opportunities and quality of life in 
Union County, south of Charlotte. For more 
information contact Dan Shive, Physician 
Services, Union Regional Medical Center, 
Monroe, NC. 704-283-3468, dan.shive@car- 
olinashealthcare.org. 

W-IN2N.416.2X 


BE BOLD! 
Bold typeface 
available for your 


entire ad! 
Call 215-351-2667 
for details 





North DaEota 


Ideal Sportsman Internal Medicine 
Opportunicy in the Midwest. Dakota Clinic, 
Led, in Jam=stown, North Dakota, is seeking a 
BC-BE internal medicine physician to assume 
a busy exis-ing practice. Responsibilities will 
include inpatient in a recently remodeled 57- 
bed hospite and outpatient in a nearby updat- 
ed clinic. Tre call responsibilities will be one in 
five. Dakota Clinic offers a competitive salary 
with full benefits and a two year stockholder 
track. Jamestown is a growing community with 
a diverse economy of 16,000 nestled in the pic- 
turesque James River Valley located ninety 
miles west of Fargo, North Dakota. A full spec- 
trum of hunting and fishing activities are at 
your doorgep. Two shopping malls, excellent 
schools, a four year liberal college, full service 
YMCA with indoor olympic pool, public out- 
door pool end adjacent large lake provide fam- 
ilies with emple choices of fun activities. To 
learn more about this opportunity forward your 
CV to: Dick Reis, Physician Recruitment 
Manager, Dakota Clinic, Ltd., 1702 South 
University Drive, Fargo, ND 58103; Fax 701- 
364-3229 Toll free 800-882-7310; E-mail: 
dreis&dalcl.corn. Website www.dakotaclin- 
ic.com. 


W-IN2N.337.6X 


Oregon 
Internist BC-BE. Group practice in the glorious 
Blue Mountains of Eastern Oregon. Abundant 
outdoor recreation, scenic beauty. Strong region- 
al rural hospital with MRI/CT, ER, and surgical 
specialists. Call only 1:9. Ambulatory care and 
inpatient skills needed. Competitive salary guar- 
antec, No J-1 openings. Fax CV to Richard 
Minogue, MD 541-962-7398. 

IN2N.35C.6X 








General Irternist, Great opportunity with sta- 
ble, growing, physician owned multispecialty 
group in Willamette Valley, Oregon. First year 
salary guaranteed. Cannot support J-1 visa. 
Contact Administrator, 503-391-1110, Fax 503- 
370-4237, email: Copleyp.@drsclinic.com. 
W-ININ.710.1X% 


Pennsylvenia 
Pennsylvania Seeking BC-BE internist with 
training, experience or interest in geriatric care. 
Salaried position with established geriatrician 
involves impatient and outpatient care, resident 

ing aad shared call 1 in 3. Practice is locat- 
ed in the Lehigh Valley, just 60 miles north of 
Philadelphia and 60 miles west of NYC. 
Offering competitive salary and excellent bene- 
fits package including paid medical malpractice. 
Contact Ehysician Recruiting Department at 
Lehigh Valley Hospital. Phone 610-402- 








7008, fx 610-402-7014 or email 
Pamela.Acams@tvh.com. 

W-IN2NA23.2X 

BC-BE tc join established growing practice. 
Comprehensive salary and. benefit Fax 


CV with cover letter to Fax # 215-579-0806. 
W-IN2N 410.3% 





Are You Interested in Working on the bleeding 
edge of business and healthcare? Do you want to 
have fun again? Join a Philadelphia based, physi- 
cian-owned and operated organization that is 
helping hospitals and doctors regain control of 
healthcare. Full-time positions available. Please 
fax CV to 610-446-6860 or e-mail to 
info&ehrdocs.com. 

W-IN2N.377.3X. 


Texas 


Houston Area-Internal Medicine. Income 
potential in the top 10%. Call schedule 1:7. 
Partnership after 1 year. Located in Conroe, TX, 
just 30 minures from Bush Intercontinental and 
15 minutes from The Woodlands. Enjoy fast 
access to Houston, Lake Conroe, and 2 nation- 
al forests. Contact Erin Row (x3317) or Diane 
Safner (3706) at 800-851-8805; fax 314-726- 
0026; e-mail dsafner&cejka.com. ID#214501A. 
For more opportunities, visit www.cejka.com. 
W-IN2N.424 


Virginia 
Opportunity is Knocking! Fredericksburg, 
Virginia. Seldom has an opportunity come along 
like this to create/establish a new internal med- 
icine private practice group of 2-4 BE-BC 
internists in Fredericksburg, Virginia. This grow- 
ing community, located just one hour south of 
Washington DC in beautiful Virginia, is the 
ideal place to live and practice. It offers wonder- 
ful quality of life and an growing patient base. 
This is the opportunity of a lifetime. The Mary 
Washington Hospital is a 318-bed state-of-the- 
art facility with a medical staff of 330 physicians 
and is building a 94-bed addition to be com- 
pleted in January 2004. Combine this with great 
carning potential and you can sce why opportu- 
nity is knocking for you in Fredericksburg. 
Come and practice medicine where you are the 
difference. Contact Select, inc. by calling 877- 
499-9889 or fax your CV to 877-855-0618 or 
email us at tim@sclectprofessional.com for more 
of the exciting details of this opportunity today! 
W-IN2N. 407 2K 








Alexandria Virginia: Eight internists internal 
medicine group seeks physician to join us in the 
practice of general internal medicine. Located 
in Alexandria Virginia adjacent to Mount 
Vernon Hospital ten miles from Washington, 
D.C. Busy hospital and out patient practice. 
Send CV to: Mount Vernon Internal Medicine 
8109 Hinson Farm Road Suite 504 Alexandria, 
Virginia 22306. 

W-IN2N.306.1X 


Washington 
Washington State, Puget Sound Area: 2 BC 
internists seeking BC-BE to assume retiring 
MD's established practice. Excellent opportuni- 
ty and benefits in pleasant surroundings with 
convenient access to the Seattle Metropolitan 
area. No J-1 opportunities. Send cover letter and 
CV to: Olympic Internal Medicine Associates, 
2641 Cherry Avenue, Bremerton, WA 98310. 
Attn: Jennifer or fax CV with cover letter to 360- 
373-4988. 

W-IN2N.398.6X 
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Internal Medicine and 
Primary Care continued 





Wisconsin 





Wisconsin- The Wisconsin Office of Rural 
Health currently has detailed information on 
over 25 general internal medicine positions locat- 
ed in both rural communities and larger cities in 
almost every area of the state. WORH is a non- 
profit program that has been helping family 
physicians find rewarding and satisfying positions 
in Wisconsin for over 23 years and is located at 
the University of Wisconsin Medical School. For 
a complete listing of all positions available, please 
contact: Randy Munson, Wisconsin Office of 
Rural Health, 109 Bradley Memorial, 1300 
University Avenue, Madison, WI 53706. 800- 
385-0005 (rlmunson@wisc.edu). 

W-IN2N.436.12X 


Wisconsin, Primary Care. Excellent opportuni- 
ty for BC-BE primary care physician to join the 
Wm. S. Middleton Memorial Veterans Hospital, 
Madison, WI. The hospital is a 90-bed med-surg 
facility affiliated with the University of WI. 
Responsibilities include primary care, some inpa- 
tient attending, and teaching students and resi- 
dents. Competitive salary and excellent benefits. 
Madison is a prestigious college town offering 
personal and professional development. Send CV 
to Mary Maestrelli, Human Resources, VA 
Hospital, 2500 Overlook Terrace, Madison, WI 
53705. Phone 608-280-7026; e-mail: 
mary.maestrelli@med.va.gov. AA/EOE. Women 
and minorities encouraged to apply. US citizen- 
ship or permanent resident status required. 
W-IN2N.413.1X 


Pennsylvania 


Wanted BE-BC Cardiologist and internist/FP. 
J-1 approved site. Respond to Box AIM-152N. 
Annals of Internal Medicine, 190 North 
Independence Mall West, Philadelphia, PA 
19106-1572. 

W-CA2N.415.1X 





Send box Replies To: 


Reply Box AIM-XXX 
Annals of Internal Medicine 
190 N. Independence Mall W. 
Sixth Street at Race 


Philadelphia, PA 19106 





Emergency Medicine 


California 





Doctors Hospital of Manteca has immediate 
opening: for BP/BC EM or Primary Care 
Specialty physicians with ED experience. Newly 
remodeled emergency department sees 16,000 
annual visits and has an experienced staff of 
excellent physicians and acillary staff. Manteca is 
conveniently located in the beautiful San Joaquin 
Valley of California, within a short distance to 
San Francisco, Sacramento, Yosemite and Lake 
Tahoe. Manteca offers unique shops, a family 
atmosphere, and an abundance of recreational 
activities, making it an ideal location. We offer 
competitive compensation, paid professional lia- 
bility insurance coverage, pre-tax spending 
account and retirement plan, and $2,000 CME 
per year. Contact Dani Taylor, CPC, at 800-362- 
2731, dani. taylor emcare.com. or fax CV to 
214-712-2444, EOE. 

W-EM2N.430.1X 


New York 
New York, Mountain Lake Region: Medical 


needed at regional hospital 
(www.cvph.org) with annual census of 42,600. 
New emergency care center, adjacent fast track. 
Hospital employed position with 12 other physi- 
cians and. excellent compensation package. 
Plattsburgh offers a wonderful family environ- 
ment with a wide variety of social, cultural, and 
recreational opportunities available in Montreal 
and Lake Placid-Olympic region. Contact Lisa 
VanNatten, CVPH Medical Center, 75 
Beekman St., Plattsburgh, NY 12901, 800-562- 
7441, fax 918-562-7012, Lvannatten@cvph.org. 
W-EM2N.375.2X 


Endocrinology 


Minnesota 





Director 





Central Minnesota: Great opportunity for one 
or two BC-BE Endocrinologists to join three 
Endocrinologists in a progressive 1 34-physician 
multispecialty clinic with an excellent referral 
base. Our diabetes program, which recently 
moved into a new building, was recently recog- 
nized by the ADA as a comprehensive diabetes 
center with certified diabetes educators and dieti- 
cians. The clinic practice involves general 
endocrinalogy and diabetes with a 1:4-5 call 
schedule. This growing Central Minnesota com- 
munity serving a referral area of 575,000 offers 
an outstanding lifestyle with three colleges, excel- 
lent public and private schools and abundant 
recreational activities. St. Cloud is located on the 
Mississippi River and is one hour from the Twin 
Cities on premier lakes area. Attractive compen- 
sation andibenefits package. Opportunity avail- 
able for teaching in Family Practice Residency 
and in surrounding medical communities. Please 
contact: Karla Donlin, Physician Recruiter, St. 
Cloud Ho:pital, 1406 Sixth Avenue North, St. 
Cloud, MN 56303. 800-835-6652. E-mail: 
donlink@eentracare.com. 


W-EN1N.727.TF 
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Gastroenterology 


District of Columbia 





Gastroenterologist needed for established con- 
sultative group practice in suburban Washington, 
DC with shared independent ASC. BC-BE, per- 
sonable, sincere, motivated team player, and well 
trained for full/part-time position. Competitive 
salary/benefits leading to partnership. Practice 
experience a plus. Send CV and cover letter. 
Reply Box AIM-150N. C/O ACP-ASIM, 190 
N. Independence Mall West, Philadelphia, PA 
19106. 

W-GA2N.379.3X 


Minnesota 





St.Cloud, Minnesota: the CentraCare Center is 
recruiting a BE-BC gastroenterologist to join a 
well-established group of eight gastroenterolo- 
gists at the newly constructed CentraCare Health 
Plaza. Therapeutic endoscopic skills and 
ERCP/ERS training required. EUS training 
desirable. CentraCare Clinic, a 134-physician, 
multispecialty clinic with 10 clinic locations, 
offers a competitive compensation and benefits 
package. St. Cloud, located on the banks of the 
Mississippi River is 60 miles northwest of 
Minneapolis/St. Paul and the 
Brainerd/Alexandria lakes area. Three colleges 
and numerous private and public primary and 
secondary schools provide excellent educational 
options for children and adults. Call or send CV 
to: Kristine. Cunningham Rose Physician 
Recruiter St. Cloud Hospital, 1406 Sixth Avenue 
North St. Cloud, MN 56303. 800-835-6652 
ext. 54188 fax 320-255-5711 e-mail: cunning- 
hamrosek@centracare.com www.centracare.com. 
W-GAIN.547.TF 


Hematology/Oncology 


Colorado 


Denver, Colorado Colorado Permanente 
Medical Group Clinical Position. BC-BE hema- 
tologist/oncologist to join growing 576 physi- 
cians multispecialty HMO in the Denver met- 
ropolitan area. CPMG, a prepaid group practice 
caring for members of the Kaiser Foundation 
Health Plan, is seeking an additional hematolo- 
gist/oncologist. Salaried position not affected by 
Chemotherapy reimbursement issues. Clinical 
trials participation, oncology pharmD, teach 
house staff. Excellent salary and benefit package 
including paid professional liability insurance. 
Contact: Physician Recruitment, CPMG, 10350 
E. Dakota Ave., Denver, CO. 80231. Phone: 
303-344-7838, Fax: 303-344-7818. EOE, M/F, 
V/H. 

W-HE2N.256.1X 





www. acponline.org/careers 





ic 


I Tospitalists 


California 

San Jose and CA Coast Hospitalist 
Opportunities, Equity partnership opportuni- 
ties in a new Hospitalist program. Be part of 
building and molding young dynamic practice. 
Significant growth potential. Minimum start-up 
salary of $160,000 plus bonus. Visit our website: 
www.medamerica.com. Contact Ann Wareham, 
MedAmerica, 2101 Webster Street, Suite 1700, 
Oakland, CA 94612. Phone 800-842-2619; fax 
510-663-0113; e-mail: recruiting medameri- 
ca.com. 

W-HP2N.396.3X 





Florida 
Immediate Opening for internist or 
internist/intensivist for multidiscipline inpatient 
practice in Northeast Florida. Please fax your CV 
to: 904-398-6230. 

W-HP2N.362. 





Maine 

"Top-Rated Small City. Unique, exciting oppor- 
tunity for BC-BE internist. Work closely with 
strategically well-positioned practices in sophis- 
ticated medical community. Shift-work sched- 
ule. Competitive salary, benefits, student loan 
assistance. Family environment near lakes, 
mountains, ocean, state university. No J-1/H1- 
B opportunity. Contact Susan Edson: New 
England Health Search, 63 Forest Avenue, 
Orono, ME 04473. Phone 207-866-5680, Fax 
207-866-5696, sedson@nehealthsearch.com. 
W-HP2N.349.3X 





Excellent opportunity for BC-BE Internist. 
200-bed community hospital. Salary plus incen- 
tive; student loan assistance. Live in community 
with top-rated schools. Close to Portland, sea- 
coast, mountains. (No J-1/H1-B site.) Contact 
Susan Edson, New England Health Search, 63 
Forest Avenue, Orono, ME 04473. Telephone 
207-866-5680, Fax 207-866-5696, 
sedson@nechealthsearch.com. 
W-HP2N.244.3K 


Massachusetts 


Internal Medicine-Hospitalist Boston, MA, 
New England Baptist Hospital 1.) Full time 
weekends 7a-7p (weekend incentive pay) 2.) Part 
time- nights (multiple night positions available) 
Must have current ACLS, Massachusetts license, 
U.S., DEA, Massachusetts Physician registration, 
BC-BE in Internal Medicine, and eligible for cre- 
dentials in Medicare, Medicaid and private insur- 
ances. Please e-mail: CV to aholt@caregroup_har- 
vard.edu. 

W-HP2N.438.4X 





Classified ads on 
World Wide Web: 


www.acponline.org/careers 





Mississippi 





Hospitalist Opportunity in Beautiful 
Brookhaven, This county of 30,000 


. is located just 45 minutes south of Jackson and 


one hour north of New Orleans. They are look- 
ing for two physicians to work at their 122-bed 
hospital. Azcount is offering a base salary of 
$130,000 plus excellent benefits and moving 
expenses. Call Robert Evan, MDA, 800-866- 
7987; Fax 800-428-2520; or e-mail; 
evansr@mdainc.com. 

W-HP2N.299.4X 


Montana |. |.— — 0... 
Montana. You've Farned it. Things are different 
here. We have the technology and personnel to 
help your practice prosper and patients who need 
and appreciate your skills and energies. The 
Great Falls Clinic, LLP is seeking a BC-BE hos- 
pitalist to join our 100+ providers. No outpatient 
responsibilities. Strong support from 26-mem- 
ber internal medicine department. Hospital 
resources available. We offer a benefit package 
and salary leading to partnership. If interested, 
send CV and professional goals to: Jeff Hinz, 
MD, Medical Director, PO Box 5012, Great 
Falls, MT 59403. E-mail: jefEhinz@gfelinic.com. 
Web site: www.gfclinc.com. 


W-HP2N.419.1X 


South Carolina 


South Carolina- Southeastern. Emergency 
Physicians, a Team Health affiliate, has several 
hospitalist opportunities for Hospitalist programs 
in Aiken and Greenville. Physicians must be BC 
or BE in Internal Medicine and residency trained 
with experience preferred. Aiken is in thorough- 
bred country; bas a rich history and is known for 
its beautiful golf course. Greenville is located 
between Adanta and Charlotte, and is only 15 
minutes away from the Blue Ridge Mountains. 
Team Health offers competitive compensation, 
paid professional liability insurance and a flexi- 
ble schedule. For more information, call Kaye 
Osborne at 800-539-0173, ext. 5618; fax your 
CV to 865-670-2806; or e-mail: 
kaye_osborne@teamhealth.com. 
W-HP2N.437.1X 





West Virginia 

Hospitalist Physician-Board Certified in inter- 
nal medicine for Martinsburg VA Medical 
Center (located within 1 hour of Baltimore and 
Washington DC)). Fax CV including citizenship 
status to Penny Blake at 304-262-7433. 
W-HP2N.407.1X 


Classified ads on the Net. 
Classified ads in Print. 


www.acponline.org/jobs 





16 July 2002 | Annals of Internal Medicine | Volume 137 * Number 2 | +65 


Infectious Disease: 





Florida 

South Florida location! Booming practice with 
interesting and varied pathology. ID and travel 
medicine. Competitive salary based on experi- 
ence plus comprehensive benefits. In and outpa- 
tient practice. Interviews and information, call 
Marci at 888-637-3272 (888MEDSEARCH, 
Inc.) or e-mail Marci@1888mdsearch.com, fax 
954-236-3669. Visit our website: 
www.1888mdsearch.com. 

W-ID2N.417.1X 





Ohio 

BC ID-IM consultant seeks BC-BE, ID-IM 
assoctate in Ohio. Respond to Box AIM-153N. 
W-ID2N.414.4X. 


Utah 

The Division of Infectious Diseases at the 
University of Utah seeks applications for an 
Assistant/Associate Professor or Professor for a 
full-time position in the tenure, clinical or 
rescarch track in che HIV care program at the 
University of Utah School of Medicine. 
Applicants should be BC-BE in Infectious 
Disease and have significant HIV experience. 
Responsibilities include outpatient care, inpatient 
consultations, supervision of clinical research as 
well as housestaff and medical student teaching. 
Direct inquiries with CV and three letters of ref} 
erence to: Kristen Ries, MD, Department of 
Medicine, Division of Infectious Diseases, 30 N. 

1900 East, 48319, Salt Lake City, UT 84132. 

The University of Utah is an EEO/AA employ- 

er and encourages applications from women and 
minorities. 


W-ID2N.425.2X 








Assistant Professor of Medicine. Two full-time 
faculty positions in the Division of Infectious 
Diseases, University of Utah School of Medicine. 
Applicants must be BC in Infectious Diseases 
with a strong interest in teaching and patient 
care. The first position requires interest and expe- 
rience in geographical/travel medicine, manage- 
ment of orthopedic infections and medical infor- 
matics. The second position requires experience 
in supervision of a clinical microbiology labora- 
tory in a tertiary referral hospital and in investi- 
gation of immunology of human falciporum 
malaria. Please send letter of interest and CV to 
John Hibbs, MD, Chief of Infectious Diseases, 
University of Utah School of Medicine, 30 N. 
1900 East, 4B319, Salt Lake City, UT 84132. 
The University of Utah is an EEO/AA employ- 
er and encourages applications from women and 
minorities. 

W-ID2N.433.2X 


Annals Classified ads 
ranked #1 


among all other IM Journals 





Virginia 





Veterans Affairs Medical Center in Salem, 
Virginia is currently a Board-Certified/Board 
Eligible general internist for primary care. 
Responsibilities include primary care clinical 
practice and teaching in a team setting. Seeking 
physician with interest in leadership and program 
development. Department of Veterans Affairs 
offers a generous retirement plan, vacation/hol- 
iday pay, sick leave, and health/life insurance. 
Salary commensurate with experience. Practice 
is enhanced by location in the beautiful Blue 
Ridge Mountains of Southwest Virginia. The 
area has excellent schools as well as two 4-year 
colleges in the valley. Fax CV and references to 
Marshall — Daniels, Human Resources 
Management Specialist at 540-224-1929. EOE. 
W-1D2N.426.1X 


| Nephrology 3 


Florida | .. 
Nephrologist needed to join established nephrol- 
ogy practice in Florida Gulf Coast. Competitive 
salary/benefits leading to early partnership. CV 
to Box AIM-154N. 

NP2N.432.60X 


Pulmonary Medicine 


Montana 








Montana... You've Earned it. We have the tech- 
nology and personnel to help your practice pros- 
per who need and appreciate your skills and ener- 
gies. Great Falls Clinic, LLP is seeking a BC-BE 
pulmonary or critical care specialist. We offer a 
benefit package and salary leading to partnership. 
Does not qualify for ]-] waiver status. Please send 
CV and professional goals to: Jeff Hinz, Medical 
Director, PO Box 5012, Great Falls, MT 59403. 
E-mail: jeffhinz&?gfclinic.com. Web site: 
www.gfclinic.com. 


W-PU2N 418.1% 


West Virginia |. 





Intensivist Full-Time Board certified in pul- 
monary/critical care for Martinsburgh VA 
Medical Center (Located within 1 hour of 
Baltimore and Washington DC). Opportunity 
for teaching clinical research. Fax including citi- 
zenship status to Penny Blake at 304-262-7433. 
EOE. 

W-PU2N.406.1X 


Linking Physicians 
with Positions. 


ANNALS Classified 
WORKS! 





Rheumatology | 


Colorado. 





Denver, Colorado Kaiser Permanente 
Rheumaielogy: Colorado Permanente Medical 
Group, BC., a large multispecialty group serving 
Kaiser Permanente members, is seeking a BE/BC 
rheumatologist for an innovative pure subspe- 
cialty practice. Major teaching hospital affiliat- 
ed. Competitive salary and an excellent benefit 
package..Denver has abundant four-season out- 
door acervities enhanced by many community 
amenities, If interested please contact Physician 
Recruitment, at Colorado Permanente Medical 
Group, 10350 E. Dakota Avenue, Denver, 
Colorado 80231-1314, 303-344-7838 or fax 
your CY with a cover. letter to Physician 
Recruitment at 303-344-7818. 
W-RHEN.792.5X 









Massachusetts 





Massachusetts, Cambridge. Harvard teaching 
hospita! seeks BC/BE rheumatologist to take 
over in high-demand environment. Please fax 
CV to € 39-5620. 

W-RH2ZN.343.4X 















. Miscellaneous 


National __ 





Pharmaceutical Career Opportunities. We have 
assignments for entry and experienced physicians 
in the pharmaceutical industry. Send your cur- 
riculum vitae in confidence to Bruce Rogers 
Company, Management Consultants, 20 Main 
Street, Port Washington, NY 11050; 516-883- 
1058. E-mail: BRUROGCO@aol.com. 
W-MS4N.545.6X 





- Residencies and Fellowships 


New Jersey 





Unexpected Two Openings - Clinical non-inva- 
sive Cardiology PGY IV position is available 
beginning July 1, 2002. This is a one-year pro- 
gram and is not accredited by the ACGME. The 
candidate must be a Board-eligible or Board-cer- 
tified internist, Interested applicants, please fax 
your CV to the Cardiology Office Manager, 
Jackie Maves at 201-915-2443. 
W-RF2N.397,.3X 









F 


ANNALS 


Reaches Internists: 


Efficiently, 


Effectively, 


and with Precision! 
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MANY PEOPLE 


THINK 


DEPRESSION 
IS A NORMAL 


PART OF 





AMERICA 


www.matureamerica.org 


1.800.969.NMHA (6642) 





PRACTICAL GYNECOLOGY 
A GUIDE FOR THE PRIMARY CARE PHYSICIAN 
Edited by Janice Ryden, MD, FACP, 


and Paul D. Blumenthal, MD p ' A LI | [ A | 
he latest book in the ACP Women's Health Series 
covers a broad range of gynecologic problems 
commonly managed in an office setting. 

Fundamentals are reviewed, and detailed evidence- 


based information on à wide variety of suhjects iş A GUIDE FOR THE PRIMARY CARE PHYSICIAN 
presented. Practical guidance is provided on topics 
such as examination and screening, menstrual dis- 
orders, sexually transmitted diseases, contracep- 
tion, breast problems, and menopause. 

Because clinical care of the patient is central to 
the book, numerous tables and highlighted points circo ay JANICE RYDEN, MD 
provide instant access to essential information. wo PAUL D. BLUMENTHAL, MD 
Practical Gynecology is an invaluable resource to 
the physician providing gynecologic care. 





* Price: $50 (Members: $40) ¢ 621 pages, 2002, softcover VUE: 
* Product #330300900 * ISBN 1-943126-94-0 AK. WE woes 
* Prices subject to change without notice. 


Order online or call ACP-ASIM Customer ‘Aten in the T | m in 
Service at 800-523-1546, ext. 2600, or 215-351-2600 Women’s Health IN WOMEN 
(MF 9 am. to 5 p.m. ET). Series i à 

Please refer to code PUBLAD when ordering. 


= WOMEN’S HEALTH 


When it Comes to Health Care 9 z d. 








View the table of contents at www.acponline.org/catalog/books 


With illustrative case histories, useful 
tables, key points, and references, 
Asthma provides the primary care 
clinician with essential information gW B B B B B 
and an efficient approach to treating ; " E E = m " " 
adult asthma patients. The well- 
organized chapters include differen- 
tial diagnosis, management of acute A ST HMA 
asthma, chronic asthma, and special 
topics such as asthma in pregnancy, 


occupational asthma, exercise- and 





drug-induced asthma. 


Edited by Raymond G. Slavin, 


MD, FACP, and Robert E. 
Written by a team of allergists and Reisman, MD, FACP 


members of internal medicine 

departments, Asthma provides the 

evidence-based information clinicians need for the diagnosis 
and management of their adult patients with this common and 


potentially deadly disease. 


View the table of contents at 
www.acponline.org/catalog/books. 


Price: $38 (Members: $30), 237 pages, 2002, softcover, 
Product #330300110, ISBN 1-930513-29-1 


Order online or call ACP-ASIM Customer Service at 


800-523-1546, ext. 2600, or 215-351-2600 (M-F, 9 a.m. to 5 p.m. ET) 
When ordering please refer to code PUBLAD. 


ZZ. KEY DISEASES 


Each book in the Key Diseases Series provides the latest essential informa- 
tion busy clinicians need to develop a more thorough and systematic 
approach to the diagnosis and treatment of a commonly diagnosed disorder. 





MD13( 


Me 


| other benefits. 
f and can be forwarded to Covenant Medical Group. 


Covenant Z 
Medical Group 


| Covenant Medical Group (CMG), an affiliate of Covenant | 


Health System is seeking BE/BC Internists with excellent 
clinical, technical and interpersonal skills for traditional 


| IM practices. Positions are available to join physician 


multi-specialty groups. 
CMG is a multi-specialty group of more then 220 


physicians across West Texas and Eastern New Mexico | 


delivering healthcare to 1.5 million lives. We >ffer a 
competitive salary and an excellent benefit packaze that 


includes medical/dental insurance, life insurance, 3 


vacation/holidays, 403(b), reimbursements for CME and 
CV should include salary requirements 


Attn: Kelly Reeves 

4102 24th Street, Suite 415, Lubbock, TX 79410 
or faxed to 806-723-6533. 

For telephone inquiries call 806-725-7875. 


At Harvard Vanguard Medical Associates, it’s the goal for 
everyone. Located in Boston and surrounding suburbs, cur well- 
established, multi-specialty group practice is expand?ng our 
Internal Medicine Departments in our practices taat are 
affiliated with Brigham and Women’s Hospital. 

Our practice combines a supportive staff, cutting-edge 
technology and some of the brightest, most dedicated 
practitioners in medicine. Together we strive towards improving 
the quality of life for our patients, as well as the professicnal and 
personal lives of our physicians. Our physicians enjoy 
competitive salaries, a generous benefits package, and a myriad 
of teaching and research opportunities through our affiliation 
with both the Harvard Medical School and its teaching hospitals. 
Consider bringing your skills and talents to us. 

We currently have full time BC/BE Internal Medicine openings at 
the following locations: 

* Braintree * Boston * Medford. 

* Quincy * Wellesley * West Rozbury 
Please forward CV to: Laura Schofield, Phzsician 
Recrultment, Harvard Vanguard Medical Associates, 275 
Grove Street, Suite 3-300, Newton, MA 02466-2275. Fax: 
(617) 559-8255. E-mail: laura schofield&vmed.orz. Call 
(800) 222-4606, or (617) 559-8275 within MA. EOE/AA 


Harvard 


Vanguard 
Medical Associates 
www.harvardvangunrd.com 





C22.335.2x 


Hospitalist Opportunity 


Green Bay, Wisconsin 


Prevea Clinic, a large multi-specialty 
physician owned, physician led clinic is 
seeking 2 Internists to work as Hospitalists. 
Opportunities exist at both St. Mary's 
Hospital and St. Vincent Hospital sites. 
Focus is patient continuity in challenging 
acute care setting with multiple sub- 
specialties. Flexible work schedule. Prevea 
offers competitive salary and benefits with 
relocation assistance. The community of 
200,000 with a strong work ethic is located. 
in beautiful Northeast Wisconsin. Cost of 
living is reasonable and the people, your 
neighbors, are sincere. 


PR EV EA 


CLINIC 
Green Bay, WI 


www.prevea.com 


ibdlccyubuart np ini: DERE AB 


CD2.265.1x 





PRESBYTERIAN HEALTHCARE SERVICES 
NEW MEXICO 


INTERNAL MEDICINE 
PHYSICIANS 


New Mexico will enchant you with the easy-paced lifestyle, 
diverse culture, year-round recreational activities. 
Presbyterian Healthcare Services (PHS) is the state's largest 
private non-profit hospital system with hospitals and clinics 
throughout New Mexico. We have opportunities for BE/BC 
internal medicine physicians in primary care clinics OR as 
hospitalists in the following locations 

+ Albuquerque, NM - (join our hospital inpatient team) 


*  Ruidoso, NM - (resort area in So. Central NM) fulltime 
clinic opening with hospital responsibilities f 
* Clovis, NM - full-time hospitalist 


These opportunities offer competitive salary, paid mal- 
practice, relocation, CME allowance, pension, 403 (b), health, 
life, AD&D disability insurance, dental, vision, pre-tax health 
and child care spending accounts. (not J-1, H-1 opportunities) 
For more information, please contact Kay Kernaghan, 
Presbyterian Healthcare Services, PO Box 26666, 
Albuquerque, NM 87125; 800-545-4030, ext. 8593; Fax 
(505) 923-8510 or email kkernagh@phs.org. 


A PRESBYTERIAN 


Healthcare Services 





CD2.192.3x 
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HOSPITALIST 
Charlotte, North Carolina 
Internal Medicine Specialists (IMS 


In association with 
Piedmont Emergency Medicine Associates, P.A. 





BC/BE Internists needed for an expanding seven- | 
member Hospitalist group, part of a physician owned | 
multispecialty organization. Seeking individuals | 
committed to Hospitalist practice and philosophy. 
Must demonstrate excellence in ICU management and 
competence in stress testing. 





We offer competitive salary, flexible scheduling, 
health, life, malpractice insurance and an excellent re- 
tirement plan. Charlotte, just hours from the Blue 
Ridge Mountains and Atlantic coast beaches, is a beau- 
tiful, growing city with wealth of cultural amd recrea- 

tional opportunities. | 


Not a J-1 or H1-B visa opportunity. | 


Please contact: 
Alethea McCullough 
3101 Latrobe Drive, Ste 100 
Charlotte, NC 28211 
(704) 376-7362 | 
Fax (704) 376-1939 | 
e-mail amccullough@pema.net | 








€D2.267.TF 


f. "y Samaritan 


There's a bright future for you on the 
horizon in Michigan's Upper Peninsula 
-A rewarding career & an unmatched quality 
of life await you in Upper Michigan. Marquette 
| General Health System invites you to practice 
your skills & knowledge in a fulfilling position 
hile enjoying life in pristine surroundings. 
Opportunities in private practice & 
mployed positions are available throughout 
gion. All positions are accompanied by a 























CD2.270.12x 





Internal Medicine and Primary Care | 
Florida 


Impressive opportunity for BC/BE 
Internal Medicine Specialist to join 
well respected group of 9 Internists 
and 9 Cardiologists in Tallahassee, 





Pacific Health Services 
Building i ve unites. together 
Join Samaritan Health Services and 
together, we'll build healthier 
communities throughout the Central 
Oregon Coast and Willamette Valley 


Samaritan Pacific Health Services, 
located on the beautiful Central Oregon 


Coast, is secking an Internal Medicine 
physician to join their hospital-based 
clinic. Excellent salary, benefits, and 
relocation assistance. Low managed 
care area, with 1:4 call. Private practice 
opportunity also available. 


Contact 
Jessica Clark, PHR (541) 574-4857 
jelark@samhealth.org 
Fax CV to (541) 574-4664 
SPHS 930 SW Abbey Street 
Newport, OR 97365. 
www.samhealth.org 


CD2.356.1x 





HOSFITALIST-SEATTLE/TACOMA 
Join a growing hospitalist group of 24 
bc/be internists. Currently at 5 thriving 
hospitais. Join a single hospital practice 
within the group. Great Stability, 
lifestyle and pay. Close to the 
mountains, Puget Sound and City, Its all 
here! South Sound Inpatient Physicians 
is a physician owned group. Set hours, 
plenty of time off and excellent patient 
mix make this a unique private practice 
hospitalist opportunity. No J-1. Contact 

rbessler@soundphysicians.com 
or fax to 253-952-9043, 








CD2,341.Ix 
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FL. Competitive salary with a first 
year guarantee determined by 
candidate's experience. On-call 
schedule and benefits equal to 
partners from the beginning. 


Office capability includes certified 
lab, x-ray, dexa-scan, GXT, echo and 
vascular lab, and nuclear camera. AH 
subspecialties are represented within 
the community and provide excellent 
back-up to our patients. 


Tallahassee offers outstanding roots 
for you and your family, with some of 
the country's most beautiful white 
sand beaches less than an hour away. 
The community has three universities, 
including a new medical school, is the 
state capital and is a wonderful place 
to raise a family. 


Mail, fax or e-mail your CV to 

Deb Sundberg, Administrator, 
Southern Medical Group, 

1401 Centerville Rd., Suite 500, 
Tallahassee, FL 32308 

Fax — (850) 216-0104 

e-mail - desun@southern-med.com 








Work anywhere and make a living. 
Worh here and mahe a life. 











Tuer 
ST. JOHN'S 
CLINIC 
HOSPITALIST 
DIRECTOR & TEAM MEMBER OPPORTUNITY 
St. John's Hospitalists-Springfield, Missouri 


Are you searching for significance in a team setting with great 
incentives? St. John’s Hospitalists, Springfield, Missouri, is building 
a team that enjoys: 

e — Sign-on bonuses 

e Salary guarantees 

e  Production-Based Incentives 

Daily rounding, rotating call and night shift coverage 

Full specialty services on-site, and 

Participation in a 380-physician multi-specialty group. 


St. John's Regional Health Center, located in Springfield, Missouri, 
is an 886-bed facility with a Level 1 trauma designation. 
Springfield, Missouri, (pop. 200,000) is a sophisticated medical 
community located three hours south and southwest of Kansas City 
and St. Louis, respectively. 


Benefits include participation in health, dental, and vision coverage, 
life insurance, discounted malpractice premiums, 3 weeks of 
vacation, | week CME, a matched savings plan, and personal 
pension accounts. 

For more information, contact: 

Lori Barnes 
Director, Recruitment Services 
Phone: (800) 535-9443 
Fax: (888) 290-6300 
E-mail: Ibarnes@sprg.smhs.com 











CD2.346.12x 


CD2.255.3x 


At Memorial Sloan-Kettering Cancer Center, 
collaboration with laboratory and clinical leaders in 
departments throughout the institution results in broad 
exposure to world-renowned cancer experts and 
aggressive, leading edge research. We have an 
outstanding career opportunity available for a board 
certified Internist with a minimum of 3 years 
experience. This position is responsible for translational 
research and patient care in the innovative MSKCC 
Integrative Medicine Service department. Manage 
clinical trials of anti-tumor botanicals found promising 
in our laboratory research and symptom control studies 
using complementary modalities. We are committed to 
establishing prototypic standards of research and care 
for complementary medicine in oncology. 


Send CV to: Dr. Barrie Cassileth, Service Chief, 
Integrative Medicine, Memorial Sloan-Kettering Cancer 
Center, 1275 York Avenue, New York, New York 10021. 
Email: cassileth@mskcc.org. EOE/AA. 


^A Memorial Sloan-Kettering 
T : Cancer Center 


> The Best Cancer Care. Anywhere. 
www.mskcc.org 
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BOISE, IDAHO 


Saint Alphonsus Regional Medical 
Center is looking for 2 Hospitalists to 
start a new program. We are looking 
for someone who. is Board Certified 
with excellent clinical and 
communication skills. Experience as a 
Hospitalist required. 


ABOUT SAINT ALPHONSUS. 
State-of-the-art 300 bed Regional 
Medical and Surgical Center 
Advanced surgical specialties of 
General, Vascular, Orthopaedic. 
Neurological and Cardiac 
Medicine B id 


e salary and benefits. 

rë information about this 

ceptional opportunity: contact: 

th Vanc@Wehrli at 1-800-309- 

5388, fax CV to 208-367-7964 or e- 
mail RethVianc@sarme.ong 


» This position does not qualify for 
J1 visa wavier applicants. 





CD2.353.1x 







MeritCare Health System of Fargo, North Dakota is seeking a second BC/BE 
endocrinologist to join the MeritCare Diabetes Center. Established in 1983, the 
center offers a team approach in the care and treatment of diabetes and other 
endocrine disorders contributing to a team that has been recognized several 
times by the American Diabetes Association for quality patient education. 
MeritCare is a 352-physician, multi-specialty group practice with a strong 
primary care base and two tertiary/trauma hospitals with 588 beds. Recently 
named an ‘All America City’, Fargo-Moorhead is a progressive tri-college 
community of over 167,000. Located on the southeastern border of North 
Dakota, just a few miles from the lake country of western Minnesota, the area 
offers much in recreation, sporting, entertainment and cultural events. This is an 
excellent practice opportunity with a comprehensive salary and benefits package 
being offered. To learn more about this opportunity contact: 
James Volk, M.D. 

1-800-437-4010, ext. 2338 





Email: jillgilleshammer@meritcare.com ^ boh 
Fax: 701-234-2316 ystem 
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FULL-TIME 
GASTRO- 
ENTEROLOGIST 


Needed at the 
Alvin C. York (Murfreesboro) 
Campus of the Tennessee 
Valley Healthcare System. 
Must be Board certified in 
Internal Medicine and 
Gastroenterology. 


Call 
Marilyn Nelson, 

HR Specialist, VATVHS, 
3400 Lebanon Pike, 
Murfreesboro, TN 37129 
615/867-5999 
EOE 


€D2:551.1x 


Sunny Southern California 
Excellent Full-Time Hospitalist 
Opportunities 


Southern California's leading physician- 
owned multispecialty medical group 
seeks full-time Hospitalists for our 
South Bay, San Fernando Valley and 
San Gabriel Valley regions. We are 
seeking physicians with 2-5 years ex- 
perience in the Hospital setting, who are 
trained in Internal Medicine and/or Pul- 
monary/Critical Care or have a subspe- 
cialty. Candidates must have current 
California license. HealthCare Partners 
Medical Group is a large, dynamic, 
well-established managed care group. 
We offer a balanced professional and 
personal lifestyle with partnership oppor- 
tunity. Mail or FAX CV to: 


€ HealthCare 


P-A:R-T- NCE RS * LTD, 
Provider Services Dept. 
19191 So. Vermont Ave., Suite 200 
Torrance, CA 90502 
Attn: Jo Ann Tirado 
Recruitment Specialist 
FAX: (310) 538-1568 
Email jtirado@healthcarepartners.com 





CD2.343.3x 


Ee- 





| dec 
ST. JOHN'S 


SPRINGFIELD, MISSOURI 
Small City Living-Big City Practice Opportunity 


Take a look at St. John’s Clinic in Springfield, Missouri (pop. 200,000). 
You'll find tremendous income potential in our growing community and 
a service area of 500,000. 

INTERNAL MEDICINE: 2 Locations 


Two-year salary guarantee. 
Teams of 10 and 6 internists, respectively. 
Call frequency, 1:5 minimum. 
Full ancillary and support services available. 
Close proximity to St. John's Regional Health Center. 
A top 100 health system. 
Benefits include participation in health, dental, and vision coverage, life 
insurance, discounted malpractice premiums, vacation, CME, a matched 
savings plan, and personal pension accounts. 
SPRINGFIELD, MISSOURI, is a sophisticated medical community 
located three hours south and southwest of Kansas City and St. Louis, 
respectively. In 2001, Employment Review named Springfield ane of the 
20 “Best Places to Live and Work” in the U.S. Housing costs, projected 
job growth, education, healthcare, taxes, recreation, the arts, and general 
cost of living rates, make living and working here a pleasure. For more 
information about Springfield, go to www.springfield.missouri org. 
For more information, contact: 
Lori Barnes 
Director, Recruitment Services 
Phone: (800) 535-9443 
Fax: (888) 290-6300 
E-mail: lbarnes@sprg.smhs.com 


hae — 
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MeritCare Bemidji is seeking a seventh BC/BE general internist to join 
the 36-physician, multi-specialty group practice in this picturesque 
community of 30,000 in northwest Minnesota. The practice is a mix of 
outpatient and inpatient, with the inpatient work including critical care at 
the adjoining 90-bed hospital. Compensation will be a guaranteed salary 
for two years with upside opportunity as well as a full benefit package, 
pension and 403B plan. Bemidji, Minnesota is a progressive, college 
community nestled among pristine lakes and surrounded by pine forests. 
Outdoor recreation, hunting and fishing opportunities are abundant. For 
more information contact: 


Jill Gilleshammer, Physician Recruiter 
1-800-437-4010, ext. 2338 

Email: jillgilleshammer@meritcare.com 
Fax: 701-234-2316 


MeritCare 
e Health System 


CD2.296.1x 





Northeast Ohio group practice seeking 
BC/BE IM Hospitalist for practice 
dedicated to inpatient care in a 242-bed 
facility about 1 hour From Cleveland 
cultural and sporting events. Not a J-1 
opportunity. Positions offer a competitive 
base compensation, incentive plan, CME, 
health, disability and ^ melpractice 
insurance. 
Contact Peggy Fricke 440-542-5000 
or e-mail 
pefricke@physicianstaffing.com 


CD2.339.2x 
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A mlennessee Valley 
Và. Healthcare 
System 
FULL-TIME 
CARDIOLOGIST 


Needed at the 
Alvin C. York 
(Murfreesboro) Campus 
of the Tennessee Valley 
Healthcare 


System. 
Must be Board certified in 
Internal Medicine and 
Cardiology. 


Call 
Marilyn Nelson, 

HR Specialist, VATVHS, 
3400 Lebanon Pike, 
Murfreesboro, TN 37129 
615/867-5999 
EOE 
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Monterey CA Hospitalist: 
Community Hospital Practice recruiting 
for & full time BC/BE IM Hospitalist 
Position. Excellent opportunity. Com- 
petitive salary and benefits. Send CV to 
HMR, LLC @ P.O. Box 177, Del Mar, 
CA 92014. Email: mbuser@hbmrllc.com 





CD2.217.3x 


VAM ET Se EEE A ee 
BC-BE internist to join busy 3-physician 
group. Call 1 in 4. First year guarantee. 
New medical office. Little managed care. 
High altitude vacation destination in sum- 
mer and winter. Nearby ski resort, fishing, 
hiking and other year round outdoor activi- 
ties. Excellent schools, and community 
college link to other universities. Not J-1 
opportunity. 

Fax CV to Office Administrator at 

(928) 537-3077 











or email to imadocs8@cittink. net 
CD2.315.3x 





NATIONWIDE 
HOSPITALIST 
OPPORTUNITIES 


CLINIC FOUNDATION FOUNDATION 


IN-PATIENT MEDICINE PHYSICIANS 
NEW ORLEANS 


The Ochsner Clinic Foundation Hospitalist team is seeking an 
| outstanding clinician-teacher internist to join our thriving hospital 
based Internal ^ Medicine model offering ^ both 
residented/housestaff and non-residented services, which has 
been operational since 1992. ‘ 


pe 
ts fiy ti Ciro m 


ington manageme x jn: the 
is ny sprovidin the E IPC - 
Hallst bd pl vind Hi 
diis growth E . Dynamic and 
repreneurial BE/RC | ists and Family 
ee elp- us ma n our leader- 
in-thl ating Ge f ecialty. We have 
the vision, the Dnafeeso staff and award- 
winning technology will allow you to 
/practice quality acute care medicine. 


Enjoy the challenge of inpatient medicine 
(fulk d part-time) with a supporting team 
of is pitallsts. Peet opportunities avall- 
able tin Phoenix and Tucson, AZ; Denver, CO; 

Chicago, IL; St. Louis, MO; Dallas/Ft. Worth 
and Houston,“ 


Com paratfan Incl ne UN salary, 
comprel hensivaibene p p £-^ 
tice ee S 


Ochsner Clinic Foundation is a fully integrated health care 
] delivery system, with a 441-bed acute care hospital, employing 


over 500 physicians in nearly 70 medical specialties. Ochsner 

offers services in over 26 clinics located throughout Southeast | 

Louisiana. We have the largest health plan in the state and an § 
| outstanding post-graduate training program. : 

Salary is highly competitive plus benefits. 

Board Eligible/Board Certified internists with subspecialty | 
| interest are desirable. t 


Interested physicians should submit their CV to: 


Ochsner Clinic Foundation, Ref. #AHOSP1 
Professional Recruiting Department 
1514 Jefferson Highway 
New Orleans, Louisiana 70121 
Call: (800) 488-2240 
Fax: (225) 761-5441 
E-mail: isumly@ochsner.org 


Lota d-i or - dedi 
ore Inform nati oh, conta 
Di ect Ee ln Resrutingh 


Or fax CV to; T. fos. my 
Website: www. w.ipem. com 





CD2.3493x 
CD2.178.12x 
OPPORTUNITIES IN OREGON 
PeaceHealth, a progressive integrated heath care system, invites you to 

Experience the Great Northwest! 

Eugene — Florence — Cottage Grove 

PeaceHealth invites you to call so we can tell you about the opportu- 
nities we have for Outpatient Internal Medicine, Hospitalists, Ortho- 
pedics, and our Urgent Care opportunities. 


GASTROENTEROLOGY 


Inherit a $500000 Practice!!! 
Southwest 
Because of a family issue, our GI 
retired from his practice. His loss 
is your gain. 30 referring 
physicians no managed care. 4 
day work week, call provided, no 
buy in, no competition. 





For more information about these opportunities please contact us. We 
do not qualify for J1 Visa. Visit our website www.peacehealth.org. 


Lila M. Lokey 








1162 Willamette Street, Eugene, OR 97401, Avery Poe 877-858-2189 

fax: 541-349-8035; call 1-800-833-6009 x 6219; Fax: 404-816-0911 

e-mail llokey@peacehealth.org AveryPoe@bellsouth.net 
CD2.340.1x 


CD1.337.1x 


Internal Medicine & Primary Care 


H Established internal medicine/multi- 
specialty practice in Northern Arizona 
seeking BE/BC  internists/specialists. 
Modern 250 bed hospital adjacent to new 


office. Beautiful university community of 


60,000 in the mountains, with 
unbelievable recreational opportunities. 
Competitive guaranteed salary with 
partnership opportunity. Attractive call 
schedule. No J1 opportunities. Contact 

Julie Ryan at ryanj@flagnams.com 


CD2.3252x. 
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California 
San Diego, CA. Seeking BC internist to 
join busy 5-physician practice. Outpatient 
and inpatient. Excellent compensation 


package includes benefits, with 
partnership track. Call 1:6. Great S. 
California weather! Collegial friendly 
work environment. No J-1 opportunities. 
Fax CV to 858-273 4742. 


CD2.355.2x 


Medicine/Neurology 
Service Line Manager 


The Edward Hines Jr. VA Hospital, 
located in the western suburbs of 
Chicago, is recruiting for a Medicine/ 
Neurology Service Line Manager. The 
Service Line is compromised of a 
leadership triad of Physician, Clinical 
Nurse Manager and Business Manager. 
Position will be responsible for the 
professional oversight of the medical 
staff in Primary Care, Emergency 
Department, medical specialty clinics, 
inpatient medical beds, radiotherapy 
and will coordinate with the department 
manager in Neurology. The position 
offers an outstanding opportunity for 
leadership of a tertiary care affiliated 
medical center with a significant 
education and research component. The 
physician selected will need the 
credentials to achieve an academic 
appointment with Loyola University 
School of Medicine as well as proven 
management skills in dealing with a 
complex health care delivery system. 
Position will be full-time and includes an 
excellent benefits package. CV with 
3 references should be mailed to 
Great Lakes Human 
Resources, Attn: L. 
Srubas, PO Box 
5000 (055) Hines, IL 
60141. Questions 
should be directed to 
Dr. Barbara Temeck, 
Chief of Staff 
(708)202-2154. 


eoe 


ANIN 


VA Great Lakes 
Health Care System 





CD2.352.2= 





Internal Medicine practice seeks 
Internist for Hamtrack-MI; must 
possess or be eligible for 
Michigan license. Fax resume 
with references to (313) 893-6346. 
No J-1 positions available. 
CD2.354.1x 











Grayling Associates, Inc. is currently recruit- 
ing for a full-time Internal Medicine physi- 
cian for an established, fully operational, solo 
practice located in Northwest Connecticut. 
The practice is part of ProHealth Physicians, 
the largest physician owned group practice in 
Connecticut. Please contact 
Michelle Germano (860) 677-8177. 


CD2.357.1x 











SOUTHEAST PRACTICE OPPORTUNITIES 
Hospitalist ^ and Traditional practices 
throughout the southeast. All searches 
confidential. 
Contact MED-PRO 

At 800-544-5510 Fax: 910-256-6961 
PO Box 837, Wrightsville Beach, NC 28480 
E-mail medpro@medpro-search.com 

www.medpro-search.com 


CD2.105.6x 
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LOVENOX 


(enoxaparin sodium) Injection 





M 


Please see product circular for full prescribing information 
BRIEF SUMMARY 


SPINAL / EPIDURAL HEMATOMAS 
When neuraxial anesthesia (epidural/spinal anesthesia) or spinal puncture is employed, patients 
anticoagulated or scheduled to be anticoagulated with low molecular weight heparins or heparinoids 
for prevention of thromboembolic complications are at risk of developing an epidural or spinal 
hematoma which can result in long-term or permanent paralysis. 


The risk of these events is increased by the use of indwelling epidural catheters for administration 
of analgesia or by the concomitant use of drugs affecting hemostasis such as non steroidal anti-inflam- 
matory drugs (NSAIDs), platelet inhibitors, or other anticoagulants. The risk also appears to be increased 
by traumatic or repeated epidural or spinal puncture 


Patients should be frequently monitored for signs and symptoms of neurological impairment. If neurologic 
compromise is noted, urgent treatment is necessary 


The physician should consider the potential benefit versus risk before neuraxial intervention in patients 
anticoagulated or to be anticoagulated for thromboprophylaxis (see also WARNINGS, Hemorrhage, 
and PRECAUTIONS, Drug Interactions). 
—M——————————————— 4d 
INDICATIONS AND USAGE 
* Lovenox Injection is indicated for the prophylaxis of deep vein thrombosis, which may lead to pulmonary 
embolism 
* in patients undergoing abdominal surgery who are at risk for thromboembolic complications; 
* in patients undergoing hip replacement surgery, during and following hospitalization, 
* in patients undergoing knee replacement surgery; 
* in medical patients who are at risk for thromboembolic complications due to severely restricted 
mobility during acute illness. 
* Lovenox Injection is indicated for the prophylaxis of ischemic complications of unstable angina and 
non-Q-wave myocardial infarction, when concurrently administered with aspirin 
* Lovenox Injection is indicated for 
* the inpatient treatment of acute deep vein thrombosis with or without pulmenary embolism, 
when administered in conjunction with warfarin sodium: 
* the outpatient treatment of acute deep vein thrombosis without pulmonary embolism when 
administered in conjunction with wartarin sodium 
See DOSAGE AND ADMINISTRATION: Adult Dosage for appropriate dosage regimens 


CONTRAINDICATIONS 

Lovenox Injection is contraindicated in patients with active major bleeding, in patients with 'nrombocytopenia 
associated with a positive in vitro test for anti-platelet antibody in the presence of enoxaparin sodium, or in 
patients with hypersensitivity to enoxaparin sodium. 

Patients with known hypersensitivity to heparin or pork products should not be treated with Lovenox Injection 


WARNINGS 

Lovenox Injection is not intended for intramuscular administration 

Lovenox Injection cannot be used interchangeably (unit for unit) with heparin or other low molecular 
weight heparins as they differ in manufacturing process, molecular weight distribution. anti-Xa and anti- 
Ila activities, units, and dosage. Each of these medicines has its own instructions for use. 

Lovenox Injection should be used with extreme caution in patients with a history of heparin- 
induced thrombocytopenia. 

Hemorrhage: Lovenox Injection, like other anticoagulants, should be used with extremecaution in condi- 
tions with increased risk of hemorrhage, such as bacterial endocarditis, congenital or acquired bleeding 
disorders, active ulcerative and angiodysplastic gastrointestinal disease, hemorrhagic stroke, or shortly after 
brain, spinal, or ophthalmological surgery, or in patients treated concomitantly with platelet inhibitors. 
Cases of epidural or spinal hematomas have been reported with the associated use of Lovenox Injec- 
tion and spinal/epidural anesthesia or spinal puncture resulting in long-term or permanent paral- 
ysis. The risk of these events is higher with the use of post-operative indwelling epidural catheters 
or by the concomitant use of additional drugs affecting hemostasis such as NSAIDs (see boxed 
WARNING; ADVERSE REACTIONS, Ongoing Safety Surveillance; and PRECAUTIONS, Drug Interactions). 
Major hemorrhages including retroperitoneal and intracranial bleeding have been reported. Some of 
these cases have been fatal 

Bleeding can occur at any site during therapy with Lovenox Injection. An unexplained fall in hematocrit 
or blood pressure should lead to a search for a bleeding site 

Thrombocytopenia: Thrombocytopenia can occur with the administration of Loveno» injection 
Moderate thrombocytopenia (platelet counts between 100,000/mm? and 50,000/mm®) occurred at a rate 
of 1.3% in patients given Lovenox Injection, 1.2% in patients given heparin, and 0.7% in patients given 
placebo in clinical trials. 

Platelet counts less than 50,000/mm! occurred at a rate of 0.1% in patients given Loveno» Injection, in 0.2% 
of patients given heparin, and 0.4% of patients given placebo in the same trials 

Thrombocytopenia of any degree should be monitored closely. If the platelet count falls below 
100,000/mm3, Lovenox Injection should be discontinued. Cases of heparin-induced thrombocytopenia with 
thrombosis have also been observed in clinical practice. Some of these cases were camplicated by organ 
infarction, limb ischemia, or death 

Prosthetic Heart Valves: The use of Lovenox Injection is not recommended for thromboprophylaxis in 
patients with prosthetic heart valves. Cases of prosthetic heart valve thrombosis have been reported in 
patients with prosthetic valves who have received enoxaparin for thromboprophylaxis. Some of these cases 
were pregnant women in whom thrombosis led to maternal deaths and fetal deaths, Pregaant women with 
prosthetic heart valves may be at higher risk for thromboembolism (see PRECAUTIONS: Pregnancy). 


PRECAUTIONS 

General: Lovenox Injection should not be mixed with other injections or infusions 

Lovenox Injection should be used with care in patients with a bleeding diathesis, uncontrolled arterial hyper- 
tension or a history of recent gastrointestinal ulceration, diabetic retinopathy, and hemorrhage. Elderly 
patients and patients with renal insufficiency may show delayed elimination of enoxa parin. Lovenox Injection 
Should be used with care in these patients. Adjustment of enoxaparin sodium dose may be considered for low 
weight (45 kg) patients and/or for patients with severe renal impairment (creatinine clearance <30 mL/min) 
If thromboembolic events occur despite Lovenox Injection prophylaxis, appropriate therapy should be initiated 
Laboratory Tests: Periodic complete blood counts, including platelet count, and stool occult blood tests 
are recommended during the course of treatment with Lovenox Injection. When administered at 
recommended prophylaxis doses, routine coagulation tests such as Prothrombin Time PT) and Activated 
Partial Thromboplastin Time (aPTT) are relatively insensitive measures of Lovenox Injection activity and, 
therefore, unsuitable for monitoring. Anti-Factor Xa may be used to monitor the anticaagulant effect of 
Lovenox Injection in patients with significant renal impairment. If during Lovenox injection. therapy 
abnormal coagulation parameters or bleeding should occur, anti-Factor Xa levels may be used to monitor 
the anticoagulant effects of Lovenox Injection (see CLINICAL PHARMACOLOGY: Pharmaeodynamics) 
Drug Interactions: Unless really needed, agents which may enhance the risk of hemcirhage should be 
discontinued prior to initiation of Lovenox Injection therapy. These agents include medications such as 
anticoagulants, platelet inhibitors including acetylsalicylic acid, salicylates, NSAIDs ‘including ketorolac 
tromethamine), dipyridamole, or sulfinpyrazone. If co-administration is essential, conduct close clinical 
and laboratory monitoring (see PRECAUTIONS: Laboratory Tests), 

Carcinogenesis, Mutagenesis, Impairment of Fertility: No long-term studies in ammals have been 
performed to evaluate the carcinogenic potential of enoxaparin. Enoxaparin was not mutagenic in in vitro 
tests, including the Ames test, mouse lymphoma cell forward mutation test, and heman lymphocyte 
chromosomal aberration test, and the in vivo rat bone marrow chromosomal aberration test Enoxaparin 
was found to have no effect on fertility or reproductive performance of male and female ra at SC doses up to 








20 mg/kg/day or 141 mg/m2/day. The maximum human dose in clinical trials was 2.0 mg/kg/day or 78 
mg/m-/day (for an average body weight of 70 kg, height of 170 cm, and body surface area of 18 ne), 
Pregnancy: Teratogenic Effects: Pregnancy Category B. Teratology studies have been conducted in pregnant 
rats and rabbits at SC doses of enoxaparin up to 30 mg/kg/day or 211 mg/m2/day and 410 mg/m?/day, respec- 
tively. There was no evidence of teratogenic effects or fetotoxicity due to enoxaparin. There are, however, no 
adequate and well-controlled studies in pregnant women. Because animal reproduction studies are not 
always predictive of human response, this drug should be used during pregnancy only if clearly needed 
There have been reports of congenital anomalies in infants born to women who received enoxaparin 
during pregnancy including cerebral anomalies, limb anomalies, hypospadias, peripheral vascular 
malformation, fibrotic dysplasia, and cardiac defect. A cause and effect relationship has not been estab- 
lished nor has the incidence been shown to be higher than in the general population 

Non-teratogenic Effects: There have been post-marketing reports of fetal death when pregnant women 
received Lovenox Injection. Causality for these cases has not been determined Pregnant women receiving 
anti-coagulants, including enoxaparin, are at increased risk for bleeding. Hemorrhage can occur at any 
site and may lead to death of mother and/or fetus. Pregnant women receiving enoxaparin should be 
carefully monitored. Pregnant women and women of child-bearing potential should be apprised of the 
potential hazard to the fetus and the mother if enoxaparin is administered during pregnancy, 

In a clinical study of pregnant women with prosthetic heart valves given enoxaparin (1 mg/kg bid) to reduce 
the risk of thromboembolism, 2 of 7 women developed clots resulting in blockage of the valve and leading to 
maternal and fetal death. There are postmarketing reports of prosthetic valve thrombosis in pregnant women 
with prosthetic heart valves while receiving enoxaparin for thromboprophylaxis. These events resulted 
in maternal death or surgical interventions. The use of Lovenox Injection is not recommended for thrombo- 
prophylaxis in pregnant women with prosthetic heart valves (see WARNINGS: Prosthetic Heart Valves). 
Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many drugs are excreted 
in human milk, caution should be exercised when Lovenox Injection is administered to nursing women. 
Pediatric Use: Safety and effectiveness of Lovenox Injection in pediatric patients have not been established. 
Geriatric Use: Over 2800 patients, 65 years and older, have received Lovenox Injection in pivotal clinical trials. 
The efficacy of Lovenox Injection in the elderly (265 years) was similar to that seen in younger patients (<65 years) 
The incidence of bleeding complications was similar between elderly and younger patients when 30 mg every 12 
hours or 40 mg once a day doses of Lovenox Injection were employed, The incidence of bleeding complications 
was higher in elderly patients as compared to younger patients when Lovenox Injection was administered at 
doses of 1.5 mg/kg once a day or 1 mg/kg every 12 hours. The risk of Lovenox Injection-associated bleeding 
increased with age. Serious adverse events increased with age for patients receiving Lovenox Injection. Other 
Clinical experience (including postmarketing surveillance and literature reports) has not revealed additional differ- 
ences in the safety of Lovenox Injection between elderly and younger patients. Careful attention to dosing inter- 
vals and concomitant medications (especially antiplatelet medications) is advised. Monitoring of geriatric patients 
with low body weight (<45 kg) and those predisposed to decreased renal function should be considered. (see 
CLINICAL PHARMACOLOGY and General and Laboratory Tests subsections of PRECAUTIONS) 


ADVERSE REACTIONS 

Hemorrhage: The incidence of major hemorrhagic complications during Lovenox Injection treatment has 
been low. 

The following rates of major bleeding events have been reported during clinical trials with Lovenox Injection 


Major Bleeding Episodes Following Abdominal and Colorectal Surgery’ 
Dosing Regimen 











Lovenox Inj. Heparin 
Indications Hu 40 mg q.d. SC 5000 U q8h SC 
Abdominal Surgery n - 555 n = 560 
23 (4%) 16 (3%) 
Colorectal Surgery n = 673 n = 674 
28 (4%) 21 (396 








' Bleeding complications were considered major: (1) if the hemorrhage caused a significant clinical event, 
or (2) if accompanied by a hemoglobin decrease 22 g/dL or transfusion of 2 or more units of blood 
products. Retroperitoneal, intraocular, and intracranial hemorrhages were always considered major. 


Major Bleeding Episodes Following Hip or Knee Replacement Surgery! 


Dosing Regimen s 




















Lovenox Inj. Lovenox Inj. Heparin 
Indications | A30mgq.d.SC | 30mgqli2hSC | 15,000 U/24h SC 
Hip Replacement Surgery | n- 786 n = 541 
Without Extended Prophylaxis? | 31 (4%) 32 (6%) 
Hip Replacement Surgery | 
With Extended Prophylaxis | | 
Peri-operative n = 288 
Period? 4 (2%) 
Extended — | n=221 | 
Prophylaxis Period+ 0 (0%) “il 
Knee Replacement Surgery n = 294 n = 225 
Without Extended Prophylaxis? | 3 (1%) 3 (1%) 





! Bleeding complications were considered major: (1) if the hemorrhage caused a significant clinical 
event, or (2) if accompanied by a hemoglobin decrease 22 g/dL or transfusion of 2 or more units of 
blood products. Retroperitoneal and intracranial hemorrhages were always considered major. In the 
knee replacement surgery trials, intraocular hemorrhages were also considered major hemorrhages 

? Lovenox Injection 30 mg every 12 hours SC initiated 12 to 24 hours after surgery and continued for up 
to 14 days after surgery 

? Lovenox Injection 40 mg SC once a day initiated up to 12 hours prior to surgery and continued for up 
to 7 days after surgery. 

* Lovenox Injection 40 mg SC once a day for up to 21 days after discharge 


NOTE: At no time point were the 40 mg once a day pre-operative and the 30 mg every 12 hours post- 
operative hip replacement surgery prophylactic regimens compared in clinical trials 


Injection site hematomas during the extended prophylaxis period after hip replacement surgery occurred 
in 9% of the Lovenox Injection patients versus 1.8% of the placebo patients. 


Major Bleeding Episodes in Medical Patients With Severely Restricted Mobility During Acute IlIness' 











jo Dosing Regimen 

| Lovenox Inj.’ j,? | Placebo: 
Indications p = | 20mg qd SC | 40 mg q.d. SC mE 
Medical Patients During Acute | n=351 |  n-360 n - 362 
Illness 1 (<1%)_ | 3. (<1%) | 2 («196 


' Bleeding complications were considered major: (1) if the hemorrhage caused a significant clinical event, 
(2) if the hemorrhage caused a decrease in hemoglobin of 22 g/dL or transfusion of 2 or more units of 
blood products, Retroperitoneal and intracranial hemorrhages were always considered major although 
none were reported during the trial 

? The rates represent major bleeding on study medication up to 24 hours after last dose. 


Major Bleeding Episodes in Unstable Angina and Non-Q-Wave Myocardial Infarction 
j Dosing Regimen : iu 
i T H 


1 
1 mg/kg q12h SC aPTT Adjusted 











Indication - 7 E : zu iv. Therapy 
Unstable Angina and Non-Q-Wave MI? + n = 1578 | n= 1529 
eos aM 17 (1%) 18 (1%) 





! The rates represent major bleeding on study medication up to 12 hours after dose 

“Aspirin therapy was administered concurrently (100 to 325 ma per day) 

! Bleeding complications were considered major: (1) if the hemorrhage caused a significant clinical event, 
or (2) if accompanied by a hemoglobin decrease by 23 g/dL or transfusion of 2 or more units of blood 
products. Intraocular, retroperitoneal, and intracranial hemorrhages were always considered major 


Major Bleeding Episodes in Deep Vein Thrombosis With or Without Pulmonary Embolism Treatment’ 

Dosing Regimen? 
Lovenox inj. 

Qq12h SC 





[Heparin 
aPTT Adjusted 
iv. Therapy 








Treatment of DVT and PE 











? Bleeding complications were considered major: (1) if the hemorrhage caused a significant clinical event, 
if accompanied by a hemoglobin decrease 22 g/dl or transfusion of 2 or more units of blood 
products. Retroperitoneal, intraocular, and intracranial hemorrhages were always considered mayor 
ZAR patients also received warfarin sodium (dose-adjusted according to PT to achieve an INR of 20 to 20) 
commencing within 72 hours of Lovenox Injection or standard heparin therapy and continuing for up to 90 days 


Thrombocytopenia: see WARNINGS: Thrombocytopenia 

Elevations of Serum Aminotransferases: Asymptomatic increases in aspartate (AST [SGOT]; and alanine 
(ALT [SGPT] aminotransferase levels greater than three times the upper limit of normal of the laboratory 
reference range have been reported in up to 6.1% and 5.9% of patients, respectively, during treatment 
with Lovenox Injection. Similar significant increases in aminotransferase levels have also been observed 
in patients and healthy volunteers treated with heparin and other low molecular weight heparins. Such 
elevations are fully reversible and are rarely associated with increases in bilirubin 

Since aminotransferase determinations are important in the differential diagnosis of myocardial infarc- 
tion, fiver disease. and pulmonary emboli, elevations that might be caused by drugs fike Lovenox injec: 
tion should be interpreted with caution 

Local Reactions: Mild local irritation. pain. hematoma, ecchymosis, and erythema may follow SC injec. 
tion of Lovenox Injection 

Other: Other adverse effects that were thought to be possibly or probably related to treatment with Lovenox 
Injection, heparin, or placebo in clinical trials with patients undergoing hip or knee replacement surgery, 
abdominal or colorectal surgery, or treatment for DVT and that occurred at a rate of at least 2% in the 
Lovenox Injection group. are provided below 








Adverse Events Occurring at 22% Incidence in Lovenox Injection Treated Patients! 
Undergoing Abdominal or Colorectal Surgery 
Dosing Regimen —— 








Lovenox inj. 

40 mg q.d. SC 
nz 1228 

Severe Tota _ 






Adverse Event — —— — 
Hemorrhage — 1 











adverse events. 





1 Excluding unrelated 


Adverse Events Occurring at 22% Incidence in Lovenox Injection Treated Patients’ 
Undergoing Hip or Knee Replacement Surgery 














a „Dosing Regimen — — — — paa 
| Vovenox inj. Heparin 
ng q.d. SC | 30 mgqt2h | 15,000 U/2- 





j x i sc 
Per-operative Extended : 


Period Prophylaxis 
Period 
nz2887 | na pi? n= 1080 n 766 noc dts 





Event Severe Total Severe Total — 









e 


“Hemorrhage 7 uM 









_Peripheraledema | O% b% 

! Excluding unrelated adverse events 

? Data represents Lovenox Injection 40 mg SC once a day initiated up fo 12 hours prior ta surgery in 288 
hip replacement surgery patients who received Lovenox injection. perr-operatively in an unblinded 
fashion in one clinical trial 

? Data represents Lovenox Injection 40 mg SC once a day given in a blinded fashion as extended prophy- 
laxis at the end of the peri-operative period in 131 of the original 288 hip replacement surgery patients 
for up to 21 days in one clinical trial 





Adverse Events Occurring at 22% Incidence in Lovenox Injection Treated Medical Patients: 
With Severely Restricted Mobility During Acute Iliness 
Dosing Regimen — 












‘Lovenox inj. 
40 mg q d. SC 






. Adverse Event 
Dyspnea 








„Diarrhea 
Nausea - TERN 
t Excluding unrelated and unlikely adverse events 











Adverse Events in Lovenox Injection Treated Patients With Unstable Angina er Non-Q-Wave 
Myocardial Infarction: Non-hemorrhagic clinical events reported to be related to Lovenox Injection 
therapy occurred at an incidence of s1% 

Non-major hemorrhagic episodes, primarily injection site ecchymoses and hematomas, were more 
frequently reported in patients treated with SC Lovenox Injection than in patients treated with i.v. heparin. 
Serious adverse events with Lovenox Injection or heparin in a clinical trial in patients with. unstable 
angina or non-Q-wave myocardial infarction that occurred at 4 rate of at least 0.5% in the Lovenox Injec- 
tion group, are provided below irrespective of relationship to drug therapy). 


Serious Adverse Events Occurring at 20.5% Incidence in Lovenox injection Treated Patients With 
Unstable Angina or Non-Q-Wave Myocardial infarction 
| „Dosing Regimen 











Heparin 
aPTT Adjusted 
Lv. Therapy 

n 5 


~ kovenox inj. 
1 mg/kg q12h SC 





LOVENOX" 
lenoxaparin sodium) injection 


Adverse Events Occurring at 22% Incidence in Lovenox injection Treated Patients! Undergoing 
Treatment of Deep Vein Thrombosis With or Without Pulmonary Embolism 











„Dosing Regimen — —  —  — 
Lovenox | Heparin 












aPTT Adjusted 
iv. Therapy 
tes 344 


SC 1 mg/kg q12h SC 


n 559 


Ongoing Safety Surveillance: Since 1993, there have been over 80 reports of epidural or spinal 
hematoma formation with concurrent use of Lovenox Injection and spinal/epidural anesthesia or 
spinal puncture. The majority of patients had a post-operative indwelling epidural catheter placed 
for analgesia or received additional drugs affecting hemostasis such as NSAIDs. Many of the 
epidural or spinal hematomas caused neurologic injury, including long-term or permanent paral- 
ysis. Because these events were reported voluntarily from a population of unknown size, estimates 
of frequency cannot be made. 1 

Other Ongoing Safety Surveillance Reports: local reactions at the injection site (i.e, skin necrosis, nodules, 
inflammation, oozing), systemic allergic reactions (i.e.. pruritus, urticaria, anaphvlactoid reactions), vesicu- 
lobullous rash, purpura, thrombocytosis, and thrambacytopenia with thrombosis (see WARNINGS, Throm- 
bocytopenia; Very rare cases of hyperlipidemia have been reported, with one case of hyperlipidemia, with 
marked hypertriglyceridemia, reported in à diabetic pregnant woman: Causality has not been determined 


OVERDOSAGE 

Symptoms/Treatment: Accidental overdosage following administration of Lovenox Injection may lead to 
hemorrhagic complications. Injected Lovenox Injection may be largely neutralized by the slow iv injec- 
tion of protamine sulf; solution), The dose of protamine sulfate should be equal to the dose of 
Lovenox Injection injected: 1 mg protamine sulfate should be administered to neutralize 1 mg Lovenax 
Injection. A second infusion of 0 5 mg protamine sulfate per 1 mg of Lovenox injection may be adminis- 
tered if the aPTT measured 2 to 4 hours after the first infusion remains prolonged. However, even with 
higher doses of protamine, the aPTT may remain more prolonged than under normal conditions found 
following administration of heparin, In all cases, the anti-Factor Xa activity is never completely neutralized 
maximum. about 60%). Particular care should be taken to avoid overdosage with protamine sulfate. 
Administration of protamine sulfate can cause severe hypotensive and anaphylactoid reactions. Because 
fatal reactions, ollen resembling anaphylaxis, have been reported with protamine sulfate, it should be 
given only when resuscitation techniques and treatment of anaphylactic shock are readily available. For 
additional information consult the labeling of Protamine Sulfate Injection, USP, products 

A single SC dose of 46.4 mg/kg enoxaparin was lethal to rats. The symptoms of acute foxicity were ataxia. 
eased motility, dyspnea. cyanosis, and coma 


DOSAGE AND ADMINISTRATION 

Ail patients should be evaluated lor a bleeding disorder before administration of Lovenox injection, unless the 
medication is needed urgently. Since coagulation parameters are unsuitable for monitoring Lovenox Ijedion 
actnaty, routine monitoring of coagulation parameters rs not required (see PRECAUTIONS, Laboratory Tests: 


























Note: Lovenox Injection is available in two concentrations 


1 100 mg/mL Concentration: 30 mg / 0.3 mL ampules, 30 mg / 0.3 mL and 40 mg/04 mt prefilled single- 
dose syringes, 60 mg / 0.6 mL, 80 mg /0.8 mL, and 100 mg 1 ml prefilled, graduated, single-dose syringes. 
2 150 mg/ml Concentration: 120 mg / 0.8 mL and 130 mg / 1 mL prefilled, graduated, single-dose syringes 


Aduit Dosage: 

Abdominal Surgery: in patients undergoing abdominal surgery who are at risk for thromboembolic 
complications, the recommended dose of Lovenox injection is 40 mg once a day administered by SC 
injection with the initial dose given 2 hours prior to surgery. The usual duration of administration is 7 to 
10 days; up to 12 days administration has been well tolerated in clinical trials 

Hip or Knee Replacement Surgery: In patients undergoing hip or knee replacement surgery, the recom 
mended dose of Lovenox Injection is 30 mg every 12 hours administered by SC injection, Provided that 
hemostasis has been established, the initial dose should be given 12 to 24 hours after surgery. For hip 
replacement surgery, a dose of 40 mg once a day SC, given initially 12 (£3) hours prior to surgery, may be 
considered Following the initial phase of thromboprophvlaxis in hip replacement surgery patients, 
continued prophylasis with Lovenox Injection 40 mg once a day administered by SC injection for 3 weeks 
is recommended, The usual duration of administration is 7 to 10 days: up to 14 days administration has 
been well tolerated in clinical trials. 

Medical Patients During Acute Hiness. in medical patients at risk for thromboembolic complications due 
to severely restricted mobility during acute ness, the recommended dose of Lovenox Injection is 
40 mg once a day administered by SC injection. The usual duration of administration is 6 to 11 days: up 
to 14 days of Lovenox Injection has been well tolerated in the controlled clinical trial 

Unstable Angina and Non-Q-Wave Myocardial Injarction: in patients with unstable angina or non-Q-wave 
myocardial infarction, the recommended dose af Lovenox injection is 1 mg/kg administered SC every 
12 hours in conjunction with oral aspirin therapy 1100 to 3 mg once daily), Treatment with Lovenaox 
injection should be prescribed for a minimum of 2 days and continued until clinical stabilization. To 
minimize the risk of bleeding following vascular instrumentation during the treatment of unstable angina, 
adhere precisely to the intervals recommended between Lovenox Injection. doses, The vascular access 
sheath for instrumentation should remain in place for 6 to 8 hours following a dose of Lovenox Injection 
The next scheduled dose should be given no sooner than 6 to 8 hours after sheath removal. The site of the 
procedure should be observed for signs of bleeding or hematoma formation. The usual duration of treat 
ment is 2 to 8 days: up to 12.5 days of Lovenox Injection has been well tolerated in clinical trials 
Treatment af Deep Vein Thrombosis With or Without Pulmonary Embolism: in outpatient treatment. 
patients with acute deep vein thrombosis without pulmonary embolism who can be treated at home, the 
recommended dose of Lovenox Injection is 1 mg/kg every 12 hours administered SC. In inpatient 
(hospital) treatment. patients with acute deep vein thrombosis with pulmonary embolism or patients 
with acute deep vein thrombosis without pulmonary embolism (who are not candidates for Outpatient 
treatment), the recommended dose of Lovenox Injection is 1 mg/kg every 12 hours administered SC or 
1.5 mg/kg once a day administered SC at the same time every day In both outpatient and inpatient 
ihospital treatments, warfarin sodium therapy should be initiated when appropriate (usually within 72 
hours of Lovenox Injection}, Lovenox Injection should be continued for a minimum of 5 days and until à 
therapeutic oral anticoagulant effect has been achieved (international Normalization Ratio 2.0 to 3¢ 
The average duration of administration is 7 days; up to 17 days of Lovenox Injection administration has 
been well tolerated in controlled clinical trials, 
Administration: Lovenox Injection is à clear, colorless to pale yellow sterile solution, and as with other 
parenteral drug products, should be inspected visually for particulate matter and discoloration prior to 
administration 
When using Lovenox Injection ampules, to assure withdrawal of the appropriate volume of drug. the use 
of a tuberculin syringe or equivalent is recommended 

Lovenox Injection is administered by SC injection. (t must not be administered by intramuscular injection 
Lovenox Injection is intended for use under the guidance of a physician, Patients may sell-inject only if their 
physician determines that it is appropriate and with medical follow-up, as necessary. Proper training in 
subcutaneous injection technique (with or without the assistance of an injection device! should be provided 
Subcutaneous Injection Technique: Patients should be lying down and Lovenox Injection administered by 
deep SC injection. To avoid the loss of drug when using the 30 and 40 mg prefilled syringes, do not expel 
the air bubble from the syringe before the injection. Administration should be alternated between the 
left and right anterolateral and left and right posterolateral abdominal wall. The whole length of the 
needle should be introduced into a skin fold held between the thumb and forefinger, the skin fold should 
be held throughout the injection, To minimize bruising, do not rub the injection site after completion of 
the injection. An automatic injector, Lovenox Easyingector", is available for patients to administer 
Lovenox Injection packaged in 30 mg and 40 mg prefilled syringes, Please see directions accompanying 
the Lovenox Easylnjector™ automatic injection device 

Keep out of the reach of children. 

Rx Only 

Lovenox Injection prefilled and graduated prefilled syringes manufactured in France 

Lovenox Injection ampules manufactured in England 

Aventis Pharmaceuticals Products inc. 

BRIDGEWATER, NJ 08807 

Prescribing information as of July 2001 
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LOVENOX establishes predictable 
antithrombotic activity from dose one.” 


LOVENOX 


jenoxaparin sodium) Injection 


™ 
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IMPORTANT SAFETY INFORMATION 


LOVENOX (enoxaparin sodium) Injection cannot be used interchangeably 
with other low-molecular-weight heparins or unfractionated heparin, as 

they differ in their manufacturing process, molecular weight distribution, 
anti-Xa and anti-lla activities, units, and dosage. 


When epidural/spinal anesthesia or spinal puncture is employed, patients 
anticoagulated or scheduled to be anticoagulated with low-molecular- 
weight heparins or heparinoids are at risk of developing an epidural or 
spinal hematoma, which can result in long-term or permanent paralysis. 


The risk of these events is increased by the use of postoperative indwelling 
epidural catheters or by the concomitant use of drugs affecting hemostasis. 
Patients should be frequently monitored for signs and symptoms of 
neurological impairment. (See boxed WARNING.) 


As with other anticoagulants, use with extreme caution in patients with 
conditions that increase the risk of hemorrhage. Unless otherwise indicated, 
agents that may affect hemostasis should be discontinued prior to LOVENOX 


Reference: 1. Cohen M, Demers C, Gurfinkel EP, et al. A comparison of low-molecular- 


weight heparin with unfractionated heparin for unstable coronary artery disease. 
N Engl J Med 1997;337:447-452. 


Please see brief summary of prescribing information, including boxed WARNING, 
on adjacent pages. 
Visit our website, www.LOVENOX.com, for professional and patient information. 


THERAPEUTIC FROM DOSE ONE 


therapy. Bleeding can occur at any site during LOVENOX 
therapy. An unexplained fall in hematocrit or blood pressure 
should lead to a search for a bleeding site. (See WARNINGS.) 


Thrombocytopenia can occur with LOVENOX. In patients with 
a history of heparin-induced thrombocytopenia, LOVENOX 
should be used with extreme caution. Thrombocytopenia of 
any degree should be monitored closely. If the platelet count 
falls below 100,000 mm’, LOVENOX should be discontinued. 
Cases of heparin-induced thrombocytopenia have been 
observed in clinical practice. (See WARNINGS.) 


The use of LOVENOX is not recommended for thromboprophy- 
laxis in patients with prosthetic heart valves. (See WARNINGS.) 


LOVENOX is contraindicated in patients with hypersensitivity to 
enoxaparin sodium, heparin, or pork products, and in patients 
with active major bleeding. 


For more information, contact your local Aventis 
Pharmaceuticals Representative or call Aventis 
Pharmaceuticals Medical Information at 1-800-633-1610. 


No routine coagulation monitoring required. 


Aventis Pharmaceuticals 
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Affordable CME — available when you want it... 
ACP Only on the Web - and only from ACP-ASIM. 


ASIM ACP-ASIM presenta 


. e | 
YOUR PATIENT: in C à ^ 
A 45-year-old woman ] I I | = S l g 
presents with weight loss of r O e O V l n 
approximately 9 kg (20 Ib) 
over the past 12 months. She 


has been aware of no change 
in appetite. She eats three 
meals daily and snacks most 
evenings. Her activity has 
similarly been unchanged. 
She exercises by walking 2 to @ What tests should you order to determine the specific diagnosis? 


@ Which disorders would you include in the differential diagnosis? 


3 miles three or four times @ What are your treatment options? 


weekly. She takes no medica- @ What is the prognosis? 
tion and reports no alcohol or l 
drug use. Review of systems Whether you are an internal medi- 


cine practitioner, educator, or internal 
medicine resident or fellow: 





reveals a 1- to 1.5-year history 
of a pruritic rash on the trunk 
and extremities. She reports [] Learn the most efficient and cost- 
occasional vague abdominal effective approaches to diagnosis 
pain and bloating, which sub- and treatment of important internal 
side spontaneously in a few medicine disorders. 

hours, and notes the passage [] Update your knowledge of major 
of flatus. She has no food areas of internal medicine. 
intolerance, difficulty swal- O Earn CME credits. 

lowing, sweating, tremor, con- 
stipation, diarrhea, or arthri- The American College of Physicians-American Society of Internal Medicine is accredited by the Accreditation Council for 


Continuing Medical Education (ACCME) to sponsor continuing medical education for physicians. The American College of 
Physicians-American Society of Internal Medicine designates this educational activity for up to 1 hour in category 1 credit for 








tis. She has normal, regular 
menstrual periods and has each Clinical Problem-Solving Case toward the AMA Physician's Recognition Award, Each physician should claim only those 


hours of credit that he/she actually spent in the educational activity 


two to three stools per day, 
with no recent change. 


db bue Bz , Another satisfied customer writes... 

The patient is 175 em (69 “I enjoyed the first two cases and am looking forward to the 
in) tall and weighs 50 kg (110 next case. I found the cholesterol case already to be relevant to my 
Ib). Blood pressure is 115/70 clinical practice. The easy bruisability case gave me a chance to 
mm Hg, pulse is 96/min, and review information that I do not usually use in day to day practice. 
temperature is 36.9 °C (98.4 Thank you.” David Galinsky, MD 
‘F). The skin shows a truncal 
and proximal extremity rash 
consisting of grouped vesicles 
on an erythematous base. See for yourself. 

There is also evidence of s . : 
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The Timing of Specialist Evaluation in Chronic Kidney Disease 


and Mortality 


Kraig S. Kinchen, MD, MSc; John Sadler, MD; Nancy Fink, MPH; Ronald Brookmeyer, PhD; Michael J. Klag, MD, MPH; Andrew S. Levey, MD; 


and Neil R. Powe, MD, MPH, MBA 


Background: Care for chronic renal failure involves manage- 
ment of complications and preparation for possible dialysis. Pa- 
tients often are not evaluated by nephrologists in a timely manner. 


Objective: To identify factors associated with late evaluation by 
a nephrologist and to assess whether late evaluation is associated 
with worse survival once patients develop end-stage renal disease 
(ESRD). 


Design: National prospective cohort study. 
Setting: 81 dialysis facilities throughout the United States. 
Patients: 828 patients with new-onset ESRD. 


Measurements: Time from first evaluation by a nephrologist to 
initiation of dialysis, classified as late («4 months), intermediate 
(4 to 12 months), or early (212 months); rate of death, from 
initiation of dialysis to an average of 2.2 years of follow-up; and 
demographic, clinical, and laboratory characteristics. 


Results: After adjustment for potential confounders, late evalua- 
tion was more common among black men than white men 
(44.8% vs. 24.5%; P< 0.05), uninsured patients than insured 


| the United States, approximately 300 000 persons have 
treated end-stage renal disease (ESRD) and an estimated 
800 000 persons have a serum creatinine concentration of 
177 pmol/L (2.0 mg/dL) or greater (1, 2). Annual U.S. 
spending related to treatment of ESRD exceeds $15 billion 
(3). Yet, outcomes for patients with ESRD remain rela- 
tively poor, with a 5-year survival rate of about 2996 for 
patients undergoing dialysis (4). Whether better care of 
patients with ESRD earlier in their disease course improves 
outcomes is under increased investigation (5, 6). Many 
patients with chronic kidney disease may benefit from be- 
ginning their care with primary care physicians. As in the 
management of other chronic diseases, primary care physi- 
cians must decide whether evaluation by a specialist might 
improve care and, if so, when in the disease course special- 
ist evaluation is most appropriate. 

Although 3996 of patients undergoing hemodialysis 
and 5296 of those undergoing peritoneal dialysis are eval- 
uated by a nephrologist more than 1 year before dialysis, 
25% and 16%, respectively, of such patients are seen less 
than 1 month before dialysis (7). One argument for early 
evaluation by a nephrologist is that management of chronic 
renal insufficiency and its complications, such as anemia 
and renal osteodystrophy, may be improved. Early evalua- 
tion might facilitate improved patient education about di- 
alysis; provide more time to make an informed choice 
about the type of dialysis; and allow timely placement of 


patients (56.7% vs. 29.0%; P< 0.05) and patients with severe 
comorbid disease than those with mild comorbid disease (35.0% 
vs. 23.0%; P< 0.05). Compared with patients who had early 
evaluation, the risk for death was greater among patients evalu- 
ated late and was graded (hazard ratio, 1.3 [95% CI, 0.87 to 2.06] 
for patients with intermediate evaluation and 1.8 [CI, 1.21 to 
2.61] for those with late evaluation) after adjustment for dialysis 
method, demographic characteristics, and socioeconomic status in 
Cox proportional hazards regression analysis. After additional ad- 
justment for such factors as the presence and severity of comorbid 
conditions, the association remained graded (hazard ratio, 1.2 [CI, 
0.73 to 1.82] for patients evaluated at an intermediate point and 
1.6 [CI, 1.04 to 2.39] for those evaluated late). 


Conclusions: Late evaluation of patients with chronic renal fail- 
ure by a nephrologist is associated with greater burden and se- 
verity of comorbid disease, black ethnicity, lack of health insur- 
ance, and shorter duration of survival. 
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permanent vascular access, which is associated with better 
dialysis and fewer complications compared with temporary 
access (8, 9). 

Late evaluation is associated with a higher risk for un- 
planned first dialysis, more complications, higher hospital 
costs, and longer duration of hospitalization in the first 3 
months of dialysis (10—13). Most previous studies of late 
evaluation were done in countries other than the United 
States, involved only one center, or have had relatively 
short follow-up (10, 11, 13-16). We sought to determine 
the patient factors that are associated with late evaluation 
by a nephrologist in the United States and the effect of late 
evaluation on mortality. 


METHODS 
Study Design and Sample 

We conducted a national, concurrent, prospective co- 
hort study as part of the Choices for Healthy Outcomes in 
Caring for ESRD (CHOICE) Study. (For a list of all in- 
vestigators on the CHOICE Study, see the Appendix.) Be- 
tween October 1995 and June 1998, 1041 patients under- 
going incident dialysis were enrolled at 81 dialysis clinics in 
19 states (79 clinics affiliated with Dialysis Clinics Incor- 
porated and 2 clinics affiliated with Beth Israel Medical 
System) (17). Median time from initiation of dialysis to 
enrollment was 45 days, and 9896 of enrollment took 
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Context 

In the United States, the 5-year survival of patients under- 
going dialysis is 29%. Early nephrologist evaluation is 
associated with better outcomes, but 25% of patients first 
see a nephrologist within a month of beginning dialysis. 





Contribution 





Late nephrology evaluation (<4 months before start of 
dialysis) was most common among black men, uninsured 
patients, and patients with severe comorbid illness. The 
later the first evaluation by a nephrologist, the greater the 
risk for death. 


Clinical Implications 





Clinicians need a system to remind them to refer patients 
at an early stage of chronic renal failure, especially black 
men, the uninsured, or patients with severe comorbid 


illness. 


-The Editors 





places within 4 months of initial dialysis. Patients were 
excluded if they were younger than 18 years of age or did 
not speak English or Spanish. 

The Johns Hopkins University School of Medicine 
Institutional Review Board and the review boards of each 
clinical center approved the CHOICE protocol. The 
CHOICE Study was designed to examine the choices that 
patients and providers make in initiation and maintenance 
of renal replacement therapy, particularly the choice of he- 
modialysis versus peritoneal dialysis. 


Data Collection 

At enrollment, patients completed a baseline question- 
naire on medical and social history and provided the 
month and year in which they first visited a nephrologist. 
Demographic data, insurance information, the assigned 
cause of renal failure, baseline laboratory values, and the 
date of initial dialysis were obtained from the Center for 
Medicare & Medicaid Services medical evidence form. A 
trained research nurse abstracted medical records to deter- 
mine the Index of Disease Severity score for 19 medical 
conditions. The Index of Physical Impairment score, a 
measure of impairment in 11 areas, was assessed by clinic 
staff. The Index of Physical Impairment and Index of Dis- 
ease Severity were combined to form the Index of Coexis- 
tent Disease, a measure of the burden and severity of co- 
morbid disease that is scored from 0 or 1 (mild coexistent 
disease) to 3 (severe coexistent disease) (18—21). Informa- 
tion from clinic reports and the Center for Medicare and 
Medicaid Services were used to determine the date of 
death. 

The time between first evaluation by a nephrologist 
and the date of first dialysis is referred to as the “time of 
evaluation” and was categorized as late (<4 months), in- 
termediate (4 to 12 months), or early (>1 year). The 
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4-month cutoff for late evaluation has been used in other 
studies (13, 22). The 12-month cutoff for early evaluation 
was chosen because some experts recommend 1 year as the 
minimal time necessary to prepare a patient adequately for 
dialysis (23). We reviewed available medical records for 
patients having late evaluation and a 10% sample of re- 
maining charts. In 13 cases, time of evaluation was ad- 
justed from late to intermediate or early evaluation. 

Three hundred thirty-four patients did not answer the 
question on time of evaluation. On the basis of medical 
record review, 70 of these patients were categorized as hav- 
ing early evaluation and 51 as having intermediate evalua- 
tion. For 182 of the 334 patients, the medical records 
showed no definite evidence to indicate evaluation by a 
nephrologist more than 4 months before dialysis. These 
patients, along with 31 patients without available medical 
records, were categorized as having missing data. The total 
sample comprises 828 patients. 


Statistical Analysis 

Characteristics of the sample stratified by time of eval- 
uation were compared by using chi-square tests and anal- 
ysis of variance, as appropriate. Distributions of patients 
according to the time of evaluation were compared by us- 
ing the Wilcoxon rank-sum test for two-category compar- 
isons and the Kruskal-Wallis test for multiple compari- 
sons. 

Unadjusted percentages of patients having late evalua- 
tion were calculated for different characteristics. Multivar- 
iate logistic regression was performed to determine the 
presence, magnitude, and independence of the association 
between patient characteristics and late evaluation. We 
considered the potential effect of multiple centers on our 
analyses (24). Given the possibility of confounding by 
clinic, all logistic regression analyses were conditioned on 
clinic (25). Patient characteristics in the multivariate con- 
ditional logistic regression model that were significantly 
associated (P< 0.10) with late evaluation in univariate 
analysis were considered potential confounders. Adjusted 
percentages were calculated on the basis of the adjusted 
odds ratios derived from logistic regression (26) and the 
relevant unadjusted frequencies of reference group in each 
analysis. A Hosmer-Lemeshow test was used to assess 
model adequacy. 

We used Cox proportional hazards regression to test 
the presence, strength, and independence of the association 
between time of evaluation and mortality. Survival time 
was calculated from the date of first dialysis. Patients were 
considered to be under observation from time of enroll- 
ment until death or 30 April 2000. Patients were censored 
if they received a transplant, changed to a non-CHOICE 
clinic, or declined to participate further in the study. 

To account for the possibility that differing standards 
of care at the various clinics explained differences in sur- 
vival, all proportional hazards models were stratified by 
clinic (27). We first included nonmodifiable risk factors in 
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Figure 1. Time from first evaluation by a nephrologist to first 
dialysis. 





«4 4-8 8-12 12-16 


Time from First Nephrologist Evaluation to First Dialysis, mo 


15-20 20-24 »24 





the regression models (demographic characteristics and so- 
cioeconomic status) and then added potentially modifiable 
risk factors (smoking, exercise, comorbid conditions and 
disease severity, and laboratory values) to examine whether 
these factors explained associations between time of evalu- 
ation and mortality. Factors included in the final Cox pro- 
portional hazards model were significantly associated with 
mortality (P< 0.10) in univariate analysis or had been 
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shown in the literature to have a clinically important asso- 
ciation with mortality. Sex and type of dialysis were in- 
cluded a priori. Some modifiable factors may appear in the 
causal pathway between late evaluation and mortality. 
Their addition to the model might explain any observed 
associations. Thus, hematocrit less than 0.3 and hypoalbu- 
minemia (serum albumin level < 36 g/L) were added to 
the model as potentially modifiable risk factors because 
previous studies have shown a relationship between these 
factors and ESRD mortality (28, 29). The glomerular fil- 
tration rate, which was calculated according to the Modi- 
fication of Diet in Renal Disease equation (30), was in- 
cluded to adjust for renal function. 

We performed sensitivity analyses to explore the effect 
of assumptions about missing data on time of evaluation 
and the effect of alternative categorizations of evaluation 
time. Statistical analyses were performed by using Stata 
software, version 6.0 (Stata Corp., College Station, Texas). 


Role of the Funding Source 

The project was funded by a grant from the Agency 
for Healthcare Research and Quality (Dr. Powe, principal 
investigator), the Robert Wood Johnson Clinical Scholars 
Program (Dr. Kinchen), and the National Institute of Di- 
abetes and Digestive and Kidney Diseases (Drs. Powe and 
Klag). No funding source had a role in the design, con- 
duct, or reporting of the study. 


Table 1. Patient Characteristics, Stratified by Time of Evaluation by a Nephrologist 





(n = 828) 

Men, % 552 56.6 
Black ethnicity, 96 27.5 21.1 
Age « 65 y, % 64.9 68.2 
Employed before dialysis, 96 27.9 29.9 
Group health Insurance, % 31.5 38.4 
Uninsured, 36 5.6 5.0 
Attended college, % 37.1 44.0 
Peritoneal dialysis, 96 25.2 31.3 
Hypertension, 96 t 95.3 96.0 
Diabetes mellitus, % 52.4 46.9 
Mean Index of Coexistent Disease score 1.9 1.8 
Urine excretion = 1 cup/d, 96 79.1 86.7 
Glomerular filtration rate < 0.07 mL +s? - 

m^, % 52.1 51.7 
Exercise one or more times per week, 96 20.9 26.3 
Hematocrit « 0.3, 96 61.8 56.0 
Serum albumin level < 36 g/L, 96 66.2 60.5 
Serum creatinine concentration = 884 

pmol/L (210 mg/dL), % 25.1 23.8 
Received erythropoletin before dialysis, % 23.0 25.3 
Vascular access established > 45 d before 

hemodialysis, 96 33.5 45.4 
Mean duration of smoking, y 15.7 15.4 
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(n = 399) 


(n = 184) (n = 245) 
57.6 51.0 >0.2 
33.2 339 0.001 
652 592 0.067 
23.9 27.6 202 
26.6 241 «0.00 
1 
3.9 8.0 0.151 
28.1 32.8 <0.00 
1 
23.4 16.7 «0.00 
1 
973 92.7 0.056 
63.7 53.1 0.001 
2.0 2.1 <0.00 
1 
86.4 75.4 0.001 
42.5 594 0.021 
17.5 14.9 0.001 
66.0 68.1 00.00 
8 
63.3 779 «0.00 
1 
249 273 202 
31.5 127 «0.00 
1 
397 13.4 «0.00 
1 
15.7 16.3 >0.2 
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Table 2. Association between Patient Characteristics and Late Evaluation by a Nephrologist 








(n = 713) 

White man 24.5 
White woman 32.1 
Black man 382 
Black woman 34.8 
Age = 65 y 344 
Age < 65 y 27.0 
No college education 32.4 
College education 26.8 
insured 29.0 
Uninsured 42.2 
Index of Coexistent Disease score 

0 or 1 (mild) 23.0 

2 (moderate) 31.4 

3 (severe) 36.2 
Unmarried 33.0 
Married 270 
No exercise 32.5 
Exercise at least once per week 21.6 





cee ane 


Characteristic Patients with Late Evaluation, % 


Adjusted Odds for Late 
Evaluation (95% Cl) 


(95% CI)* 


Referent 

29,7 (20.8-38.5) 
44.8 (30.6-59.2) 
38.1 (24.9-52.2) 


Referent 
26.9 (20.1-34.8) 


Referent 
32.4 (24.3--40.5) 


Referent 
56.7 (37.2-74.3) 


Referent 
32.3 (23.7-43.0) 
35.0 (25.7-45.9) 


Referent 
28.3 (20.4-34.9) 


Referent 
22.4 (14.4-30.0) 


1.0 (referent) 

1.3 (0.81-1.93) 
2.5 (1.36-4.47) 
1.9 (1.02-3.37) 


1.0 (referent) 
0.7 (0.48-1.02) 


1.0 (referent) 
1.0 (0.67-1.42) 


1.0 (referent) 
3.2 (1.45-7.07) 


1.0 (referent) 
1.6 (1.04-2.53) 
1.8 (1.16-2.84) 


1.0 (referent) 
0.8 (0.52-1.09) 


1.0 (referent) 
0.6 (0.35-0.89) 





* Adjusted for age, ethnicity, sex, education, lack of health insurance, Index of Coexistent Disease score, marital status, and exercise status. 


RESULTS 
Time of Evaluation 

Thirty percent of patients were seen by a nephrologist 
less than 4 months before initiation of dialysis, 2296 were 
seen 4 to 12 months before, and 48% were seen more than 
1 year before (Figure 1). Median time from first evaluation 
by a nephrologist to first dialysis was 346 days. 


Patient Characteristics and Time of Evaluation 

Fifty-five percent of the patients were male, 27.5% 
were black, and 65% were younger than 65 years of age 
(Table 1). In univariate analysis, black patients (P = 
0.001), patients without a college education (P < 0.001), 
and patients with higher ICED scores (P < 0.001) were 
more likely to have late evaluation. Median time to evalu- 
ation was longer for white than for black patients (392 days 
vs. 240 days; P < 0.001), younger than older patients (382 
days vs. 260 days; P = 0.042) and college-educated pa- 
tients than patients with no college education (512 days vs. 
256 days; P< 0.001). Patients with late evaluation also 
were significantly less likely to have received erythropoietin 
before initiation of dialysis (P < 0.001) and were less likely 
to have had vascular access established more than 45 days 
before hemodialysis (P < 0.001). 

In multivariate analysis, black patients were more 
likely than white patients to be evaluated late (42.4% vs. 
27.7%). In particular, black men were more likely than 
white men to be evaluated late (44.8% vs. 24.5%) (Table 
2). Likewise, uninsured patients, those who did not report 
regular exercise, and those with greater burden and severity 
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of comorbid disease were more likely than their counter- 
parts to have late evaluation. 


Time of Evaluation and Mortality 

Median duration of follow-up was 2.2 years, during 
which 201 patients died. Among patients undergoing 
early, intermediate, or late evaluation, respectively, 80, 52, 
and 69 died; median follow-up was 759 days, 799 days, 
and 709 days; l-year mortality rate was 4.396, 9.596, 
13.396; and 2-year mortality rate was 14.696, 22.496, and 
27.6%. At 3 years, 26.3% of patients who had early eval- 
uation, 32.796 of those who had intermediate evaluation, 
and 3796 of those who had late evaluation had died (Figure 
2, top). No evidence suggested that the proportional haz- 
ards assumption in the multivariate model had been vio- 
lated (27). The bottom panel of Figure 2 shows cumulative 
mortality curves for patients with diabetes. 

Patients with late evaluation had a 6096 greater hazard 
of death after adjustment for type of dialysis (Table 3). 
The hazard ratio increased slightly when demographic and 
socioeconomic factors (education level, group health insur- 
ance, and employment status) were added and did not 
change when years of smoking, exercise status, and comor- 
bid diseases (diabetes, arrhythmia, chronic obstructive pul- 
monary disease, cardiovascular disease, congestive heart 
failure, and neoplasms) were added. When ICED score 
rather than comorbid disease was added, the hazard ratio 
for late evaluation remained similar. The hazard ratio in- 
creased when serum albumin level less than 36 g/L, hemat- 
ocrit less than 0.3, and glomerular filtration rate less than 
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0.07 mL*s ?* m`? were added to the model along with 
ICED score (hazard ratio, 2.3 [CI, 1.27 to 3.98]). All 
models showed a graded increase in hazard ratios from 


early to intermediate to late evaluation. 


Subgroup Analyses of Time of Evaluation and Mortality 

Separate regression analyses (Table 4) revealed that 
late evaluation was associated with greater hazard of death 
in diabetic patients compared with nondiabetic patients 
(model 4). Likewise, late evaluation was more strongly as- 
sociated with death for patients with renal failure due to 
diabetes or hypertension than for those with renal failure 
due to other causes. In the sample, renal failure was due to 
diabetes (48.596), hypertension (16.596), glomerulonephri- 
tis (17.7%), and other causes (20.3%). Late evaluacion was 
more strongly associated with death in black persons than 
white persons. In a 1-year analysis of a subgroup of patients 
whose records were reviewed for baseline type of vascular 
access, models with and without a variable for permanent 
versus temporary vascular access yielded similar hazard ra- 
tios. Permanent versus temporary access was associated 
with a decreased l-year mortality rate (hazard ratio, 0.18 
[CI, 0.04 to 0.85]). 


Sensitivity Analyses 

The graded relationship between hazard ratios and 
time of evaluation did not change when we redefined late 
evaluation as less than 1 month to less than 5 months. 
When less than 1 month was considered late evaluation, 
the hazard ratio for death among patients receiving late 
evaluation increased (3.0 [CI, 1.53 to 5.71]). 

Kaplan-Meier estimates of mortality in patients for 
whom time of evaluation was missing were more similar to 
those observed in patients having late evaluation than in 
those having early evaluation. If all patients with missing 
time of evaluation were included with patients who had 
early evaluation, the hazard ratio for late evaluation in the 
Cox proportional hazards models (using model 5) was at- 
tenuated slightly (hazard ratio, 1.4 [CI, 0.90 to 2.15]), but 
the graded relationship remained. 


Table 3. Relation between Time of Evaluation and Death* 


level « 36 g/L, hematocrit « 0.3, glomerular 
filtration rate < 0.07 mL - s7? - m7?) 
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Figure 2. Cumulative mortality In patients undergoing early, 
intermedlate, or late evaluation by a nephrologist. 


: 
x 
E 
E: 


— Late (n = 130) 
—— Intermediate (n = 116) 





Top. Cumulative mortality in the total sample. Bottom. Cumulative 
mortality in diabetic patients. 


Hazard Ratio (95% CI) 


Model Adjustment Factors Patients, n 
Early Evaluation Intermediate Evaluation Late Evaluation 
1 Time of evaluation + type of dialysis 828 1.0 (referent) 1.4 (0.92-1.99) 1.6 (1.11-2.24) 
2 Model 1 factors + demographic characteristics, 718 1.0 (referent) 1.3 (0.87--2.06) 1.8 (1.21-2.61) 
education level, Insurance status, and employment 
status i 
3 Model 2 factors + health status (years of smoking, 686 1.0 (referent) 1.2 (0.73-1.82) 1.6 (1.08-2.45) 
regular exercise, and number and severity of 
comorbid diseases) 
4 Model 2 factors + health status (years of smoking, 686 1.0 (referent) 4.2 (0.73-1.82) 1.6 (1.04-2.39) 
regular exercise, Index of Coexistent Disease 
score) 
5 Model 4 factors + laboratory data (serum albumin 462 1.0 (referent) 1.4 (0.68-2.68) 2.3 (1.27-3.98) 
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Table 4. Relation between Time of Evaluation and Mortality, by Subgroups from Cox Proportional Hazards Regression Analysis 





Hazard Ratio (95% CI) 








Subgroup 
Early Evaluation 

All patients 1.0 (referent) 
Diabetes mellitus 

Yes 1.0 (referent) 

No 1.0 (referent) 
Ethnicity 

White 1.0 (referent) 

Black 1.0 (referent) 


Attributed cause of end-stage renal disease 
Hypertension or diabetes mellitus 
Glomerulonephritis or other 


1.0 (referent) 
1.0 (referent) 


Age 
«65 y 1.0 (referent) 
265 y 1.0 (referent) 


Model 4: Intermediate Model 4: Late Evaluation” 
Evaluation* 


1.4 (0.92-1.99) 1.6 (1.11-2.24) 


1.6 (0.84-2.94) 
0.6 (0.23-1.61) 


2.4 (1.28-4.47) 
0.9 (0.42-1.97) 


1.0 (0.60-1.73) 
1.8 (0.26-12.30) 


1.5 (0.92-2.37) 
6.9 (1.07-44.71) 


1.1 (0.59-1.93) 
1.0 (0.35-2.63) 


1.99 (1.14-3.46) 
0.6 (0.22-1.51) 


1.4 (0.68-2.91) 
1.0 (0.46-1.99) 


1.5 (0.82-2.87) 
1.7 (0.86-3.22) 





* Model 4 included time of evaluation, type of dialysis, demographic characteristics, socioeconomic status, years of smoking, exercise status, and Index of Coexistent Disease 


score. 


Discussion 

We studied a nationally representative sample of U.S. 
patients with incident, dialysis-dependent ESRD over a 
median of 2.2 years. Late evaluation of chronic kidney 
disease was a predictor of death after we controlled for type 
of dialysis, demographic characteristics, and socioeconomic 
factors. We also controlled for comorbid conditions by 
using the ICED, which reflects not only the diagnosis of at 
least one comorbid disease but the extent to which the 
disease is controlled. The ICED has been validated as a 
predictor of death in patients with ESRD (31). After ad- 
justment for ICED score, the relationship between late 
evaluation and death was similar. Finally, when we ad- 
justed for measures of renal function, hematocrit, and se- 
rum albumin level, the magnitude of the relationship in- 
creased. A graded relationship between timing of 
evaluation and mortality, in which hazard ratios increased 
from early to intermediate to late evaluation, was observed 
in all analyses. 

Higher ICED scores, lower serum albumin level, and 
lower hematocrit were associated with late evaluation. It is 
possible that sicker patients are less likely to be referred 
(32), but delay in nephrology evaluation itself may contrib- 
ute to poor health status through inattention to modifiable 
risk factors. For example, as renal function deteriorates, 
protein intake decreases (33). Patients who have late eval- 
uation also may have less opportunity to receive appropri- 
ate nutritional counseling that would help avoid hypoalbu- 
minemia (22). Similarly, patients who had late evaluation 
were less likely to have received erythropoeitin, which was 
associated with a lower hematocrit. Thus, a lower hemat- 
ocrit may, in part, be an outcome of late evaluation. Be- 
cause ICED measures the severity of comorbid disease, the 
higher ICED scores of patients who had late evaluation 
might have been decreased if earlier care had improved 
overall health status. 

Other studies have examined whether late evaluation 
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by a nephrologist is associated with greater mortality. One 
local study (11) limited to 4 months of follow-up found no 
statistically significant difference in mortality between pa- 
tients who had late evaluation and those who had early 
evaluation (7% vs. 4%, respectively). A Brazilian study 
(14) that excluded diabetic persons found that patients 
with earlier diagnosis of ESRD had greater survival than 
patients with late diagnosis, but the adjusted hazard ratio 
was not statistically significant. In a single-center French 
study (13), multivariate analysis revealed no difference in 
mortality between patients who had late evaluation and 
those who had early evaluation. However, that sample dif- 
fered from ours in that it included a smaller proportion of 
diabetic patients (2696 versus 5296 in our study) and black 
patients. Of note, in our subgroup analyses, the relation- 
ship between time of evaluation and mortality is largely 
restricted to diabetic patients. Ritz and colleagues (34) sug- 
gested that earlier evaluation by nephrologists and diabe- 
tologists may improve outcomes in patients with diabetic 
nephropathy. In contrast, other studies (10, 15, 16) thar 
were also limited by number of centers or conducted out- 
side the United States have shown an association between 
time of evaluation and mortality. 

Our findings focus attention on the potential value of 
pre-ESRD care in improving outcomes of ESRD. Eknoyan 
and associates (35) noted that “A major determinant of 
poor outcomes of maintenance dialysis patients is the de- 
bilitated state of many individuals with ESRD at the time 
that they commence dialysis therapy.” Pre-ESRD care has 
room for improvement. A recent study from Michigan 
(36) found that 73% of patients had initiation of dialysis 
on hospital admission and 69% used temporary vascular 
access. Obrador and coworkers (37) viewed the high prev- 
alence of hypoalbuminemia and severe anemia and low 
levels of use of erythropoietin among U.S. patients under- 
going incident dialysis as evidence of less-than-optimal pre- 
ESRD care. 
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Why are so many patients evaluated late by a rephrol- 
ogist? Possible reasons include asymptomatic renal failure 
presenting with ESRD, noncompliance with referrals, 
acute renal failure, lack of access to any medical cere, and 
the attitudes of primary care physicians about referral of 


patients with chronic renal insufficiency to specialists (6). 


We did not determine the cause of late evaluazion. It 
should not be inferred from our data that the referral prac- 
tices of primary care physicians are responsible for most 
late evaluations. In France, among patients who presented 
late, 42% had been referred but lost to follow-u», 1896 
were asymptomatic, and 40% had not been referred even 
though they had known about renal insufficiency Zor 2 to 
11 years and were followed by a family physician (38). 
Campbell and colleagues (10) interviewed U.S. physicians 
who made late referrals. Half of the physicians d scussed 
the need for better communication and feedback from 
nephrologists, about 4096 feared being negatively evaluated 
by the nephrologist, and approximately 9096 indicazed that 
they had no training “in the timing or indications for re- 
ferral of ESRD patients.” New practice guidelines for the 
treatment of chronic kidney disease call for patients with a 
glomerular filtration rate less than 0.3 mL * s ?* m^? to be 
referred to a nephrologist (39). Recommendations <or tim- 
ing of evaluation by a nephrologist may be important on 
the basis of the effect on initial morbidity and length of 
hospital stay alone, but the additional finding taat late 
evaluation affects mortality, particularly among diabetic 
patients, provides important evidence to guide clinical 
practice. It is not known whether care by a nepkrologist 
compared with a non-nephrologist delays the neec for di- 
alysis. These questions and differences in mortality may be 
addressed in a proposed 7-year prospective study funded by 
the National Institutes of Health (40). 

Our study has limitations. First, information 5n tim- 
ing of nephrology evaluation was gained primarily by pa- 
tient report. We attempted to verify the self-reporred data 
by review of medical records. The median time of evalua- 
tion is similar to that seen in two studies that used medical 
records to determine time of evaluation (13, 20). Second, 
334 patients did not respond to the question on time of 
evaluation. All available medical records for these 2atients 
were reviewed, and 121 of these patients were classified as 
having early or intermediate evaluation. A sensitivity anal- 
ysis in which all patients with missing values were included 
as having early evaluation yielded similar results. Third, we 
cannot be sure that patients with acute renal failure were 
excluded; however, when analysis was restricted to patients 
in whom renal failure was attributed to diabetes or hyper- 
tension, the findings were essentially unchanged. Fourth, 
we have no information on frequency of visits to a neph- 
rologist. Fifth, we cannot prove that the differences in 
mortality are not due to lead time bias; that is, patients 
who have early evaluation may start dialysis earlier in their 
disease than do patients with late evaluation. We at- 
tempted to account for lead time bias by including zlomer- 
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ular fitration rate in the final regression analysis, and the 
association between late evaluation and mortality re- 
mained, Mean glomerular filtration rate did not differ sig- 
nificart by time of evaluation (0.070 vs. 0.073 
mL-*s ^*m ? in patients with early and late evaluation). 
Finally, because the patients were evaluated mainly in non- 
profit settings, our results may not be generalizable to all 
U.S. dialysis clinics. 

In summary, in a representative sample of U.S. pa- 
tients undergoing incident dialysis, late evaluation for di- 
alysis was associated with a greater burden and severity of 
comorbid disease, being a black man, and lack of health 
insurance. Late evaluation also was associated with worse 
survival, particularly for diabetic patients and black pa- 
tients. These findings should lead to increased attention to 
the role of pre-ESRD care in improving outcomes of pa- 
tients with ESRD. 


APPENDIX 

The Choices for Healthy Outcomes in Caring for ESRD is 
a patient outcomes research team studying dialysis care. The in- 
vestigacors are Neil R. Powe, MD; John Sadler, MD; Michael 
Klag, MD; Brad Astor, PhD; Gerard Anderson, PhD; Eric Bass, 
MD; William Briggs MD; Ronald Brookmeyer, PhD; Josef 
Coresh, MD, PhD; Nancy Fink, MPH; Klemens Meyer, MD; 
Andrew Levey, MD; Nathan Levin, MD; J. Craig Longenecker, 
MD, PhD; Haya Rubin, MD, PhD; Paul Whelton, MD; and 
Albert Wu, MD, and the Clinical Liaison Committee: Thomas 
Depner, MD; Frederic Finkelstein, MD; H. Keith Johnson, MD; 
K. Shashi Kant, MD; Alan Kliger, MD; Klemens Meyer, MD; 
Richard Sherman, MD; Edward Schroeder, MD; Pradip Terede- 
sai, MD; John Van Stone, MD; and Philip Zager, MD. 
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Sex Differences in Cardiac Catheterization after Acute Myocardial 
Infarction: The Role of Procedure Appropriateness 


Saif S. Rathore, MPH; Yongfel Wang, MS; Martha J. Radford, MD; Diana L. Ordin, MD, MPH; and Harlan M. Krumholz, MD, SM 


Background: Many studles have found that women are less 
likely than men to have cardiac catheterization after an acute 
myocardial infarction; however, it is unknown whether sex differ- 
ences reflect Inappropriate treatment. 


Objective: To ascertain whether cardiac catheterization use after 
acute myocardial Infarction In men and women varied by sex and 
the appropriateness of the procedure, as determined by clinical 
guidelines. 

Design: Retrospective analysts of chart-abstracted date. 
Setting: U.S. acute-care hospitals. 


Patients: 143 444 Medicare patients who were hospitalized for 
acute myocardial Infarction between 1994 and 1996. 


Measurements: Cardiac catheterization use within 60 days of 
hospitalization for acute myocardial Infarction. 


Results: Women had lower crude rates of cardiac cathetertzation 
than men (35.7% for women vs. 465% for men [P « 0.001]; 
difference, 10.8 percentage points). Multivariable adjustment for 
demographic, clinical, and hospital characteristics reduced most of 
the sex differences In procedure use (risk-standardized rates, 


ata on sex variations in use of cardiac catheterization 

after an acute myocardial infarction are mixed, with 
some studies reporting that the procedure is used less often 
in women (1—13) and others finding no sex differences in 
use of the procedure (9, 14—19). Despite these conflicting 
findings, some observers have suggested that sex variations 
in cardiac care are evidence of sexual discrimination by 
physicians (20, 21) and reflect a pervasive gender bias in 
the health care system (22). Although studies of cardiac 
catheterization use have examined the effect of clinical 
(1-6, 8, 10, 12, 13, 23), hospital (5, 8, 13), and payer 
characteristics on sex differences in cardiac procedure use 
(1—5, 8, 10, 13), few have investigated the contribution of 
procedure appropriateness to sex differences in procedure 
use. Without considering the appropriateness of cardiac 
catheterization for an individual patient, it is unclear 
whether sex variations in cardiac catheterization use reflect 
proper clinical practice based on a difference of need, un- 
dertreatment of women, overtreatment of men, or a com- 
bination of factors. The few studies that have examined sex 
differences in cardiac catheterization use after adjusting for 
appropriateness of the procedure have included small num- 
bers of patients from single centers or other selected pop- 
ulations and have reported conflicting results (18, 24—26). 
Thus, the extent to which sex differences in cardiac cathe- 


terization use after an acute myocardial infarction may be 


40.396 for women vs. 41.996 for men [P « 0.001]; difference, 1.6 
percentage points) Sex differences In cardiac catheterlzation use 
varled by the appropriateness of the procedure. Risk-standardized 
rates of cardiac catheterization were similar for men and women 
with strong indications for the procedure (44.1% for women vs. 
44.6% for men [P > 0.2]; difference, 0.5 percentage point). Rates 
of cardiac catheterization use among patients with weak indica- 
tions did not significantly differ between men and women (16.5% 
for women vs. 18.0% for men [P = 0.096]; difference, 1.5 per- 
centage points). Sex differences in cardlac catheterization use were 
largest for patients with equivocal indications (39.4% for women 
vs. 42.5% for men [P < 0.001]; difference, 3.1 percentage points). 


Conclusions: Among elderly persons, women have lower rates 
of cardiac catheterization use after an acute myocardial infarction 
than men. However, this difference was attenuated after multiva- 
riable adjustment, and It occurred primarily In patients with equiv- 
ocal Indications. We found no sex variations in procedure use 
among patients who had strong Indications for cardiac catheter- 
ization. 
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attributed to sex differences in appropriateness of the pro- 
cedure is unknown. 

We evaluated data from the Cooperative Cardiovascu- 
lar Project (CCP), a set of medical record data abstracted 
for Medicare beneficiaries hospitalized with acute myocar- 
dial infarction between 1994 and 1996, to determine 
whether patient appropriateness for cardiac catheterization 
explained sex differences in procedure use. Specifically, we 
sought to evaluate whether sex differences in cardiac cath- 
eterization use were seen in patients with strong indica- 
tions, equivocal indications, or weak indications for the 
procedure. 


METHODS 
CCP and the Study Cohort 

The CCP has been described in greater detail else- 
where (27). Briefly, Medicare patients hospitalized with a 
primary discharge diagnosis of acute myocardial infarction 
(International Classification of Diseases, 9th Revision, clin- 
ical modification [ICD-9-CM], code 410.X, with the ex- 
ception of readmissions code 410.X2) (28) were sampled, 
by state, for an 8-month period between January 1994 and 
February 1996. Among the 234 769 hospitalizations ab- 
stracted, we excluded patients who were younger than 65 
years of age (n = 17 593), were not hospitalized with a 
chart-confirmed myocardial infarction (s = 31 186), or 
had transferred into the index hospital (n — 42 278). Pa- 
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Context 





cardial infarction less often than men; however, the rea- 
son— gender bias or clinical factors—is unknown. 





compared numbers of indicated (guideline-recommenced) 
and actual catheterizations performed within 60 days of 
acute myocardial infarction for women and men. Overall, 
women less often had cardiac catheterization than men 
but rates of the procedure did not differ between women 
and men with clear-cut guideline indications for catheter- 
ization. 

Implications 


Differences in catheterization use after acute myocardial 
infarction usually reflect appropriate clinical decisions 
rather than gender bias. 








-The Editors 


tients were sorted by admission date, and readmissions 
during the study period were excluded (n = 23 773). We 
also excluded patients for whom American Hospital Asso- 
ciation (7 = 2363), 1990 U.S. Census (n = 6322), or 
Medicare Part A (n = 34 187) data were not available. Fi- 
nally, we excluded 1765 patients hospitalized outside of 
the United States, 61 patients whose race or ethnicity were 
unknown, and 308 patients whose mortality status was 
unknown at follow-up. A total of 91 325 patients me: one 
or more of these criteria; the remaining 143 444 patients 
constitute the study cohort. 


Appropriateness of Cardiac Catheterization 

Indications for having cardiac catheterization were 
evaluated after the acute phase of infarction (>12 hours 
after symptoms onset). Using the 1996 American College 
of Cardiology/American Heart Association (ACC/AHA) 
guidelines (29) and appropriateness criteria previously re- 
ported by Guadagnoli and colleagues (30), we classified 
patients into three groups (Table 1). The strong indication 
group consisted of patients in whom cardiac catheteriza- 
tion was generally recognized as "beneficial, useful, and 
effective" (ACC/AHA class I) (29). The equivocal group 
included patients in whom data on the effectiveness of the 
procedure were unclear (ACC/AHA class Ila [evidence 
may favor cardiac catheterization]; ACC/AHA class Hb 
[evidence may not favor cardiac catheterization]) or pa- 
tients with uncomplicated myocardial infarctions (neither 
ACC/AHA class I, class Il, nor class II). The weak indi- 
cation group included patients who had conditions for 
which cardiac catheterization was considered unlikely to be 
effective (ACC/AHA class II). For patients who met more 
than one classification criterion (for example, a patient who 
had angina for more than 24 hours after admission and 
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concomitant hepatic failure), classifications were prioritized 
by using the following order: weak indications (class III), 
strong indications (class I), equivocal indications (class Ha 
and class IIb); this was done to maximize specificity among 
patients classified as having a strong indication. 


Cardiac Catheterization Use 

The principal outcome was the use of nonacute car- 
diac catheterization within 60 days of hospital admission, 
as determined by evaluating the hospital medical record 
and Medicare Part A billing records for ICD-9-CM proce- 
dure codes associated with cardiac catheterization (37.22, 
37.33, 88.53— 88.57). We did not include cardiac catheter- 
izations conducted within the first 12 hours of hospitaliza- 
tion because these were associated with the use of primary 
percutaneous transluminal coronary angioplasty. 


Statistical Analysis 

We compared men and women for differences in med- 
ical history, clinical presentation, comorbid conditions, 
physician, and hospital characteristics using chi-square and 
t-test analyses. We also compared men and women by the 
appropriateness criteria and the ACC/AHA cardiac catheter- 
ization classes used to create the appropriateness groupings. 

We compared the crude rates of cardiac catheterization 
use for men and women in the full study cohort and when 
stratified by procedure appropriateness (strong, equivocal, 
or weak). Logistic regression models were used to derive 
predicted and risk-standardized rates of cardiac catheteriza- 
tion for men and women, adjusting for differences in so- 
ciodemographic characteristics, medical history and clinical 
presentation, physician characteristics, and hospital data as- 
sociated with cardiac catheterization use in previous analy- 
ses (31, 32). Patient sociodemographic characteristics in- 
cluded race and residential ZIP code measures of median 
household income; distribution of occupations; and per- 
centage of population with a high school education or 
higher, as reported in the 1990 U.S. Census (33). We 
based medical history measures on clinical experience and 


Table 1. Cardiac Catheterization Appropriateness Criteria* 





Strong indications (based on ACC/AHA class 1) 
Angina >24 hours after admission 
ischemia observed on an exercise stress test 
Reinfarction during hospitalization 
Hypotension during hospitalization 
Shock on admission or during hospitalization 
Equivocal indications (based on ACC/AHA class Ila and class IIb) 
Left ventricular ejection fraction « 0.40 
Previous bypass surgery or angioplasty 
Congestive heart failure or pulmonary edema on admission or during 
hospitalization 
Non-Q-wave myocardial infarction 
Weak indications (based on ACC/AHA class IIl) 
Hepatic failure 
Metastatic cancer 
Terminal illness (life expectancy < 6 months) 
Flexion withdrawal, decorticate, decerebate, or no motor response to cues 








* Derived from ACC/AHA guidelines (29) and Guadagnoli (30), ACC/AHA = 
American College of Cardiology/American Heart Association. 
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previously identified predictors of procedure use. These 
measures included age, left ventricular ejection fraction, a 
previous myocardial infarction, congestive heart failure, 
smoking status, hypertension, diabetes, cerebrovascular 
disease, peripheral vascular disease, dementia, functional 
status, and immune system status (compromised or not 
compromised). We also accounted for the following char- 
acteristics ascertained at admission: systolic blood pressure, 
heart rate, Killip class, infarct location, renal dysfunction, 
Q-wave infarction, ST-segment elevation, microalbumin- 
uria, anemia, and provision of immediate reperfusion ther- 
apy (thrombolytic agents or primary percutaneous translu- 
minal coronary angioplasy within 12 hours of admission). 
Physician characteristics included age, sex, and spe- 
cialty, as reported in the American Medical Association 
Masterfile (34). Hospital data were obtained from the 
1994 American Hospital Association Survey of Hospitals 
(35) and included level of cardiac care facilities (none, 
catheterization laboratory, or coronary bypass surgery 
suite), ownership (public, not-for-profit, or for-profit), 
teaching status, number of patients with myocardial infarc- 
tion who were treated, rural location (location outside of a 
Metropolitan Statistical Area), and U.S. Census division. 
To retain all variables in multivariable modeling, dummy 
variables were used to denote patients with missing data for 
left ventricular ejection fraction (» = 52 347), microalbu- 
minuria (» = 37 683), weight (7 = 12 056), functional 
status (2 = 3325), anemia (n = 3232), systolic blood pres- 
sure (n = 748), and physician characteristics (n = 13 177). 
Risk-standardized rates of cardiac catheterization for 
men and women were compared in both the overall cohort 
and within procedure appropriateness groups. The interac- 
tion between sex and cardiac catheterization appropriate- 
ness was confirmed by the incorporation of terms repre- 
senting an interaction between patient sex and cardiac 
catheterization appropriateness and the use of a likelihood 
ratio test comparing the multivariable logistic regression 
model incorporating patient sex and cardiac catheterization 
appropriateness terms with a model that did not include 
these terms. To adjust for sex-associated differences in pa- 
tient refusal, we repeated our analyses and evaluated the 
composite end point of cardiac catheterization within 60 
days of hospitalization or refusal of cardiac catheterization 
during hospitalization. We conducted secondary analyses 
by further stratifying patients with equivocal indications 
into those who met class Ia criteria, those who met class 
IIb criteria, and those who did not meet class I, class II, or 
class III criteria. Results were adjusted for clustering of 
patients by hospital by using Huber—White robust esti- 
mates of standard error (36). Statistical analyses were con- 
ducted by using SAS software, version 6.12 (SAS Institute, 
Inc., Cary, North Carolina) and Stata software, version 6.0 
(Stata Corp., College Station, Texas); data analysis was 
conducted under the auspices of Qualidigm (Middletown, 
Connecticut), the Connecticut Peer Review Organization. 
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Role of the Funding Source 

This article is a direct result of the Health Care Qual- 
ity Improvement Program initiated by the Centers for 
Medicare & Medicaid Services (formerly the Health Care 
Financing Administration), which has encouraged identifi- 
cation of quality improvement projects derived from anal- 
ysis of patterns of care; it did not require special funding 
on the part of this contractor. 


RESULTS 

Patients were predominantly white, the mean age was 
77 years, and 5196 of the patients were men. Compared 
with men, women were older and were more likely to be 
black and to have hypertension, diabetes, congestive heart 
failure, dementia, and limited functional status. However, 
women were less likely to have had a previous myocardial 
infarction or to have undergone previous cardiac proce- 
dures. Women were also more likely to have been admitted 
from a nursing home, more likely to have been treated at a 
smaller-volume hospital, and less likely to have been treated 
by a cardiologist or board-certified physician (Table 2). 

Of the 143 444 patients in the study cohort, 66 691 
(46.5%) had strong indications for cardiac catheterization, 
67 953 (47.4%) had equivocal indications for cardiac cath- 
eterization, and 8800 (6.196) had weak indications for car- 
diac catheterization. Among patients with equivocal indi- 
cations, 40 693 (28.4%) met class Ila criteria; 10 868 
(7.6%) met class IIb criteria; and 16 392 (11.4%) did not 
meet class I, class IT, or class III criteria. Women were more 
likely than men to have strong indications for cardiac cath- 
eterization (48.496 for women vs. 44.696 for men), were 
less likely to have equivocal indications (45.896 for women 
vs. 48.996 for men), and were similar to men in the pro- 
portion of patients classified as having weak indications 
(5.896 for women vs. 6.596 for men) (P — 0.001). 

Women had lower overall crude rates of cardiac cath- 
eterization than men (35.796 [CI, 35.396 to 36.096] vs. 
46.596 [CI, 46.296 to 46.996]) (P < 0.001). Sex differ- 
ences in crude rates of cardiac catheterization were largest 
among patients with equivocal indications for cardiac cath- 
eterization (34.296 in women [CI, 33.796 to 34.796] vs. 
47.596 in men [CI, 47.0% to 48.096]) (P = 0.001) (Table 
3). Among patients who had cardiac catheterization, 
50.196 had strong indications, 47.496 had equivocal indi- 
cations, and 2.696 had weak indications. Men who had 
cardiac catheterization were more likely than women to 
have equivocal indications for cardiac catheterization 
(49.996 for men vs. 44.096 for women) and less likely to 
have strong indications (47.396 for men vs. 53.896 for 
women) (P = 0.001). 

Multivariable adjustment reduced the sex difference in 
cardiac catheterization use; overall risk-standardized rates 
of cardiac catheterization were slightly lower among 
women than men (40.3% in women [CI, 40.0% to 
40.8%] vs. 41.9% in men [CI, 41.6% to 42.4%]) (P< 
0.001). Sex differences in cardiac catheterization use varied 
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Table 2. Patient Characteristics* 








Variable All Patients (n = 143 444) Men (n = 72 975) Women (n = 70 469) P Value 
Race: white/black/other, n 90.6/6.2/3.1 91.5/5.1/3.4 89.7/7.4/2.9 0.001 
Mean age «SD, y 765 x74 75.2 269 78.0 € 7.6 «0.001 
Mean annual household income +SD, U.S. $ 30523 x 11508 30 884 + 11 686 30192 + 11311 «0.001 
Clinical presentation, % 
Killip class: 1/l/IW/IV 50/12/35/2 54/12/32/2 47/2/38/2 0.001 
LVEF: unknown/«:0.20/0.20-0.39/0.40-0.54/2:0.55 36/2/19/30/12 36/2/20/30/12 37/1/17/31/13 0.001 
Anterior infarction 46.7 45.4 48.1 0.001 
Q-wave infarction 59.7 60.2 59.2 0.001 
ST-segment elevation infarction 29.2 29.6 28.8 0.001 
Medical history, % 
Hypertension 61.7 557 67.8 0.001 
Diabetes mellitus 30.6 28.2 33.2 0.001 
Previous myocardial infarction 29.2 32.9 25.4 0.001 
Congestive heart failure 21.5 18.4 24.8 0.001 
Current smoker 14 16.0 13.3 0.001 
Cerebrovascular disease 14.0 13.6 14.4 0.001 
Peripheral vascular disease 10.7 11.6 9.8 0.001 
Previous coronary artery bypass graft surgery 124 16.6 8.0 0.001 
Previous percutaneous transluminal coronary 
angioplasty 6.4 7.6 52 0.001 
Comorbid conditions, % 
Dementia 6.1 48 75 0.001 
Anemia 7.1 6.3 79 0.001 
Liver disease 0.4 0.4 0.3 0.002 
Chronic obstructive pulmonary disease 20.4 22.6 18.1 0.001 
Mobility: independent/assisted/unable/unknown 78/16/3/3 84/12/2/2 73/20/4/3 0.001 
Urinary incontinence or anuria 74 5.4 94 0.001 
Nursing facility admission 6.8 40 9.7 0.001 
Do-not-resuscitate order before admission 9.4 6.7 12.3 0.001 
Mean APACHE II score + SD 9.8 x 48 9.7 X48 98248 <0.001 
Physician characteristics, % 
Race: white/black/other/unknown 54.0/3.0/12.3/32.6 53.8/1.1/12.5/32.7 54.2/0.9/12.2/32.6 0.001 
Male 93.6 94.7 924 0.001 
Board-certified 81.4 82.4 80.3 0.001 
Specialty 0.001 
Cardiology 30.8 337 279 
Medicine subspecialty 11.2 10.5 11.8 
Internal medicine 25.4 24.2 26.7 
Family practice 15.4 14.3 165 
Other 17.2 173 17.1 
Hospital characteristics 
Level of cardiac care facilities, % 0.001 
No invasive facilities 37.8 36.9 387 
Catheterization available 257 25.3 26.2 
Coronary artery bypass graft surgery available 36.5 37.8 35.1 
Ownership: public/not-for-profit/for-profit, % 12.4/77.0/10.5 12.4/77.0/10.6 12.4/77.1/10.5 202 
Teaching status, % 0.024 
Nonteaching hospital 66.8 66.8 66.8 
Residency or fellowship program affiliated 217 21.9 21.5 
Council of Teaching Hospitals hospital 11.4 11.2 11.6 
Mean acute myocardial infarction volume + SD, n 173 $ 145 174 X 148 168 + 143 «0.001 
Rural location, ?6 21.4 213 21.5 20.2 
Geographic location, % 0.001 
Northeast 252 24.2 26.3 
South 37.1 37.2 37.0 
Midwest 21.9 21.6 22.2 
West 15.8 17.0 14.5 





* APACHE = Acute Physiology and Chronic Health Evaluation; LVEF = left ventricular ejection fraction. 


on the basis of patient appropriateness for cardiac catheter- 
ization (P < 0.001 for the interaction between patient sex 
and cardiac catheterization appropriateness) (Table 3). 
Men and women with strong indications had identical 
risk-standardized rates of cardiac catheterization use 
(44.1% in women [CI, 43.2 to 44.9] vs. 44.6% in men 
[CI, 44.0 to 45.3]) (P > 0.2). Similarly, the difference in 
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cardiac catheterization use between men and women with 
weak indications was statistically nonsignificant (16.596 in 
women [C], 15.0% to 17.996] vs. 18.0% in men [CI, 
16.8% to 19.296]) (P = 0.096). However, we observed 
modest sex differences in cardiac catheterization use among 
patients with equivocal indications for the procedure 
(39.4% in women [CI, 38.8% to 41.9%] vs. 42.5% in 
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men [CI, 41.796 to 43.096]) (P < 0.001). When patients 
with equivocal indications were further divided into those 
who met class IIa criteria; class IIb criteria; and those who 
did not meet class I, class II, or class III criteria, women 
had lower risk-standardized rates of cardiac catheterization 
than men, although these differences were similarly mod- 
est. Findings were similar when we evaluated the compos- 
ite end point of cardiac catheterization and refusal of car- 
diac catheterization during hospitalization (Table 3). 


DISCUSSION 

Crude sex differences in cardiac catheterization use 
among Medicare patients after acute myocardial infarction 
are explained mostly by sex differences in demographic, 
clinical, and hospital characteristics. Residual sex differ- 
ences in procedure use cannot be attributed to a broad 
pattern of lower rates of cardiac catheterization among 
women; rather, they vary by procedure appropriateness. 
Risk-standardized rates of cardiac catheterization use for 
women and men with strong indications for the procedure 
are similar, whereas rates were only slightly lower among 
women with equivocal indications. Thus, sex differences in 
the use of cardiac catheterization do not reflect sex-associ- 
ated disparities in appropriate clinical treatment. 

Earlier studies have reported conflicting findings con- 
cerning sex differences in cardiac catheterization use. 
Laouri and colleagues (26) reported that women were less 
likely to undergo “necessary” cardiac catheterization (as 
identified by RAND Delphi appropriateness methods) 
than similarly classified men (adjusted odds ratio, 0.54). 
The discordance between these data and our findings may 
reflect Laouri’s study sample, which consisted of patients 
who had positive results on exercise stress tests; our study, 
on the other hand, evaluated patients hospitalized with 


Table 3, Crude and Risk-Standardized Rates of Cardiac Catheterization” 
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confirmed myocardial infarction. The heterogeneity of pa- 
tient ages and clinical conditions in Laouri’s study sample 
may have increased physician uncertainty about the diag- 
nosis of coronary disease, whereas our patients were a uni- 
formly elderly cohort with documented disease. Socioeco- 
nomic factors may also contribute to the difference in 
findings. Our study included patients who had a common 
payer and who were drawn from a diverse spectrum of centers, 
whereas Laouri’s study group included patients who were 
uninsured and were drawn primarily from public hospitals. 

In contrast, both Kilaru and colleagues (18) and Wong 
and colleagues (25) reported no statistically significant sex 
differences in cardiac catheterization use after myocardial 
infarction and stratification of patients according to their 
appropriateness for the procedure. The absence of a sex 
difference among patients with equivocal indications in the 
Kilaru and Wong studies may reflect the small study sam- 
ples (2 = 439 and n = 1133) and centers selected for 
study (one public hospital in the Kilaru study and seven 
managed-care hospitals in the Wong study). 

Our findings of similar rates of cardiac catheterization 
in men and women with strong indications— both for and 
against the procedure—are reassuring. These findings, 
when considered with data indicating that sex differences 
in cardiac catheterization use do not vary by sex of the 
physician (31), suggest that it is inaccurate to attribute sex 
differences in cardiac procedure use to gender bias by male 
physicians toward female patients. The large reduction in 
sex differences in cardiac procedure use observed after mul- 
tivariable adjustment indicates that more conventional 
clinical characteristics may explain most of the observed 
variation. Sex of the patient may influence use of cardiac 
catheterization among patients with equivocal indications; 
however, because the role of cardiac catheterization in pa- 
































Varlable All Patients Men Women Risk Ratio: P Value 
(n 143 444) (n = 72 975) (n = 70 469) Women/Men 
e——— — 
Crude rate 
Overall 41.2 46.5 (46.2-46.9) 35.7 (35.3-36.0) 0.77 (0.75-0.78) «0.001 
Appropriateness 
Strong (ACC/AHA class 1) 44.4 49.3 (48.8-49.9) 39.6 (39.1—40.1) 0.80 (0.79-0.82) 0.001 
Equivocal 42 47.5 (47.0-48.0) 34.2 (33.7-34.7) 0.72 (0.71-0.73) 0.001 
ACC/AHA class IIA 36.2 42.6 (41.9-43.2) 29.1 (28.4-29.7) 0.68 (0.66-0.70) 0.001 
ACC/AHA class 1iB 49.3 54.9 (53.6-56.3) 43.4 (42.0-44.7) 0.79 (0.76-0.82) 0.001 
Not dassified 48.4 54.7 (53.6-55.7) 41.0 (39.8-42.1) 0.75 (0.72-0.77) 0.001 
Weak (ACC/AHA class JII) 17.4 20.3 (19.1-21.4) 14.0 (12.9-15.0) 0.69 (0.63-0.76) 0.001 
Risk-standardized rate 
Overall 41.2 41.9 (41.6-42.4) 40.3 (40.0-40.8) 0.96 (0.95-0.98) «0.001 
Appropriateness 
Strong (ACC/AHA class |) 44.4 44.6 (44.0-45.3) 44.1 (43.2-44.9) 0.99 (0.96-1.01) 2042 
Equivocal 41.2 42.5 (41.7-43.0) 39.4 (38.8-41.9) 0.93 (0.91-0.95) «0.001 
ACC/AHA class ilA 362 37.2 (36.6-38.1) 34.6 (33.9-35.4) 0.93 (0.90-0.96) «0.001 
ACC/AHA class IIB 49.3 50.7 (48.9-52.5) 47.4 (45.3-49.4) 0.93 (0.88-0.98) 0.014 
Not classified 48.4 50.2 (48.9-51.4) 45.8 (44.0-47.5) 0.91 (0.87-0.95) «0.001 
Weak (ACC/AHA class III) 17.4 18.0 (16.8-19.2) 16.5 (15.0-17.9) 


0.92 (0.82-1.01) 0.096 





* Reported as rates and risk ratios with 95% Cls. ACC/AHA = American College of Cardiology/American Heart Association (1996). 
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tients with equivocal indications is unclear, we cannot con- 
clude that quality of care is poor on the basis of sex of the 
patient. Some of these patients, particularly those who 
meet class Ub criteria, are unlikely to obtain a benefit from 
cardiac catheterization that would exceed the procedure- 
related risks (37). 

Modest sex differences in cardiac catheterization use 
among patients with equivocal indications suggest that sex 
of the patient may slightly influence physician decision 
making when diagnostic or therapeutic options are unclear. 
Women report different cardiac symptoms than men (38), 
and these differences in presentation may complicate deci- 
sion making in the absence of definitive evidence of isch- 
emia or reinfarction. Physicians may have lower prior esti- 
mates of the utility of cardiac catheterization in women 
because women have a higher comorbidity burden and be- 
cause women who undergo cardiac catheterization are less 
likely to have evidence of coronary disease, and less severe 
disease, than men (39-41). The small observed difference 
may also reflect model misspecification or residual con- 
founding. 

Some aspects of our study merit particular attention. 
First, patient appropriateness for cardiac catheterization 
was determined by applying ACC/AHA guidelines for car- 
diac catheterization to data elements available in the CCP 
in a manner similar to that of Guadagnoli and colleagues 
(30). Thus, we could not identify patients who may have 
had a strong indication for cardiac catheterization because 
of a mechanical defect (for example, ventricular septal de- 
fect or left ventricle aneurysm), although we expect this to 
be a small population. In addition, the ACC/AHA guide- 
lines reflect both a synthesis of professional consensus and 
evidence and, thus, may differ from a strict evidence-based 
evaluation of cardiac catheterization use. Unlike others 
(42), however, our pürpose was not to assign patients to a 
definitive standard of care (for example, all patients with 
strong indications should have cardiac catheterization) but 
rather to stratify our cohort into three groups for whom 
the benefits of cardiac catheterization were clear, unclear, 
or absent according to professional practice guidelines. Be- 
cause we did not have access to Medicare Part B data, we 
could not determine whether patients had office-based car- 
diac catheterizations. We relied on data obtained from a 
retrospective abstraction of medical records and thus may 
have missed undocumented clinical indications for cardiac 
catheterization among patients with equivocal indications. 
Because of the importance of clinical events that underlie 
indications in our study (for example, recurrent ischemia, 
shock, persistent angina, hepatic failure), we consider this 
unlikely. We evaluated Medicare fee-for-service beneficia- 
ries who were hospitalized with myocardial infarction be- 
tween 1994 and 1996, and it is unclear whether procedure 
appropriateness may be a factor for sex variations in cardiac 
catheterization use in patients younger than 65 years of 
age, Medicare patients enrolled in managed care plans, car- 
diac catheterizations not associated with myocardial infarc- 
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tion, or contemporary practice. Finally, the low rate of 
procedure use, small number of patients, and the small 
absolute sex difference in procedure use among patients in 
the weak indication group made it difficult to draw infer- 
ences about sex differences in this population. 

In conclusion, our data indicate that the use of cardiac 
catheterization among elderly men and women hospital- 
ized with myocardial infarction varies depending on the 
appropriateness of the procedure and is not likely to be 
attributable to gender bias. The lack of sex differences in 
cardiac catheterization use among patients with strong in- 
dications suggests that sex of the patient does not influence 
physician decision making in the presence of clear clinical 
evidence of the value of a procedure. However, the modest 
sex differences in procedure use among patients with 
equivocal indications suggest that sex of the patient may 
influence decision making, but only when treatment indi- 
cations are equivocal, and even then, the effect is small. 
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Background: Questions remain about the importance of smok- 
ing and smoking cessation after incident myocardial infarction. 


Objective: To assess the association between smoking status 
and risk for recurrent coronary events. 


Design: Retrospective, population-based, inception cohort study. 
Setting: Health maintenance organization from 1986 to 1996. 


Patients: 2619 persons who survived to hospital discharge after 
a first myocardial infarction. 


Measurements: Relative risk (RR), assessed by using Cox pro- 
portional hazards regression analysis, for recurrent coronary events 
in nonsmokers (persons with no history of smoking), former 
smokers (persons who had stopped smoking before infarction), 
quitters (persons who stopped smoking after infarction), and ac- 
tive smokers (persons who continued smoking after infarction). 


Results: At the time of incident infarction, 33.6% of patients 
were nonsmokers, 35.5% were former smokers, and 30.9% were 


active smokers. Of the 808 persons who were active smokers at 
the time of incident infarction, 449 quit smoking during hospital- 
ization or after discharge. With nonsmokers as the reference 
group, the multivariable RR for recurrent coronary events (n = 
433) was 1.17 (95% CI, 0.93 to 1.43) for former smokers and 
1.51 (CI, 1.10 to 2.07) for active smokers. Among quitters, the RR 
decreased as duration of cessation increased: With nonsmokers as 
the reference group, the RR for quitters was 1.62 (CI, 1.02 to 
2.61) if the duration of cessation was O to less than 6 months, 
1.60 (CI, 0.97 to 2.60) if the duration was 6 to less than 18 
months, 1.48 (CI, 0.76 to 2.51) if the duration was 18 to less than 
36 months, and 1.02 (CI, 0.54 to 1.86) if the duration was 36 
months or more (P — 0.01 for trend). 


Conclusion: After incident myocardial infarction, smoking was 
associated with an elevated risk for recurrent coronary events. In 
persons who quit smoking after infarction, the risk declined to 
equal that of nonsmokers by 3 years after cessation. 


Ann Intern Med. 2002;137:494-500. 
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moking is a risk factor for coronary artery disease (1). 

Among persons without coronary disease who quit 
smoking, the risk for incident coronary disease decreases 
and approaches that of nonsmokers within 2 to 3 years 
after cessation (2, 3). Some studies (4—17) show that quit- 
ting smoking after myocardial infarction also seems to re- 
duce the risk for adverse outcomes, including death. How- 
ever, these studies of persons with established disease 
generally focused on men 65 years of age or younger, had 
limited information about possible confounding factors, 
did not evaluate the time course of the potential benefits of 
smoking cessation, and did not compare results to those in 
nonsmokers. In contrast to these studies showing a benefit 
of smoking cessation after myocardial infarction, some ev- 
idence suggests that after infarction, smokers may not have 
an elevated risk for recurrent events compared with never- 
smokers, a finding termed the “smoker’s paradox” (18— 
24). We examined the association between smoking status 
and risk for recurrent coronary events and explored the 
time course of potential benefits of cessation in a large 
population-based inception cohort of persons who survived 
to hospital discharge after an incident myocardial infarction. 


METHODS 
Setting and Participants 

The study setting was Group Health Cooperative 
(GHC), a health maintenance organization with more than 
500 000 enrollees, based in western Washington State. The 
organization's model of health care delivery is structured so 
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that most routine care for enrollees, including care after 
myocardial infarction, is provided by personal primary care 
physicians. Group Health Cooperative employs more than 
300 primary care physicians and contracts with more than 
500 other physicians. 

Eligible patients included all GHC enrollees who sur- 
vived to hospital discharge after a first myocardial infarc- 
tion during the period from July 1986 (women) or July 
1989 (men) through December 1996. Patients with inci- 
dent myocardial infarction were identified by International 
Classification of Diseases, 9th revision, codes from the 
computerized discharge abstracts of the two GHC hospi- 
tals, bills for out-of-plan services provided by non-GHC 
physicians and health care facilities, and Washington State 
death records. A trained records abstractor, assisted by 
study physicians, validated the incident infarctions by re- 
viewing available inpatient medical records. Previous work 
(25) has confirmed the accuracy and completeness of the 
methods used for ascertainment of myocardial infarction. 

Persons were excluded if they were younger than 30 or 
older than 79 years of age at the time of the incident 
infarction, had previously had a myocardial infarction, had 
the incident infarction as a result of surgery or another 
procedure, died before hospital discharge, or had no infor- 
mation available in the medical record after the incident 
infarction. A total of 50 patients (1.896 of the total other- 
wise eligible patients) were discharged alive from the hos- 
pital but had no information in the chart after the incident 
infarction. Persons were also excluded if they had made 


A 


fewer than four visits to GHC or had been enrolled in 
GHC for less than 1 year before the incident infarction. 
Among persons otherwise eligible for inclusion, 9.3% were 
excluded because of inadequate duration of enrollment in 
GHC. Of the 2677 patients who were initially eligible, 58 


. were excluded because of indeterminate smoking status, 


leaving 2619 persons (97.896 of the original cohort) for 
analysis. 

The Human Subjects Review Committees of GHC 
approved the study. 


Smoking Status 

We identified smoking status on the basis of ambula- 
tory care and inpatient records. The GHC ambulatory 
medical record is an important resource because it serves as 
the primary method of communication among GHC phy- 
sicians. It includes not only notes from ambulatory care 
visits but also discharge summaries of hospitalizations, re- 
sults of laboratory and diagnostic tests, consultant reports, 
responses to annual GHC health questionnaires, and up- 
dated problem lists. Data collection included a review of 
the entire GHC ambulatory medical record for the period 
before the first infarction, the period of hospitalization as- 
sociated with the incident infafction, and the period after 
the infarction up to a predetermined date in 1996, 1997, 
or 1998. Patients were classified as nonsmokers (persons 
with no history of smoking in the medical record), former 
smokers (persons who had smoked but had quit before the 
incident myocardial infarction), quitters (persons who were 
smoking at the time of the incident myocardial infarction 
and quit after the infarction), and active smokers (persons 
who were smoking at the time of the incident myocardial 
infarction and continued to smoke during follow-up). 
Only those persons who quit smoking after their incident 
infarction and maintained cessation for the duration of 
follow-up were classified as quitters. Information about the 
quit date, number of cigarettes smoked per day, and dura- 
tion of smoking over time was also recorded. Patients were 
closely monitored after the incident infarction; 97.6% had 
a clinic visit within 3 months after hospital discharge, and 
the median number of visits (physician, nurse, or emer- 
gency department visits or hospitalizations) during the first 
year after the incident infarction was 9 (25th, 75th percen- 
tiles: 6, 14). 


Clinical and Medication Covariates 

Trained research assistants reviewed the ambulatory 
care and inpatient medical records to collect information 
about potential risk factors for coronary disease, such as use 
of health services; marital status; alcohol consumption; 
body weight; height; and medical conditions such as hy- 
pertension, diabetes, and congestive heart failure. Conges- 
tive heart failure was determined to have occurred on the 
basis of the notes of the primary care physician and con- 
sultants and the results of diagnostic tests. Hyperteasion 
was defined as pharmacologically treated hypertension; di- 
abetes was defined as diabetes pharmacologically treated 
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Background 
Smoking cessation decreases the risk for myocardial infarc- 
tion among people without previous coronary disease, but 
its effect on risk reduction after a first myocardial infarc- 
tion has not been well studied. 





Contribution 


The researchers retrospectively observed relative risk for 
recurrent coronary events in patients discharged from the 
hospital after an incident myocardial infarction. Compared 
to nonsmokers, active smokers were 1.5 times more likely 
to have reinfarction. Among persons who had stopped 
smoking, relative risk decreased gradually to the nonsmok- 
ers’ level over 36 months. 


Implications 
Physicians should emphasize the proven benefits of smok- 
ing cessation to encourage patients to quit after a first 
myocardial infarction. 











-The Editors 


with oral hypoglycemic agents or insulin. In addition, lab- 
oratory values for random serum glucose, total cholesterol, 
and high-density lipoprotein cholesterol were recorded. 
Medication use was assessed at the time of hospital dis- 
charge after d incident infarction by using information 
from the discharge summary supplemented with informa- 
tion from the first outpatient visit and the GHC comput- 
erized pharmacy database. The status of the clinical and 
medication covariates was determined at the time of hos- 
pital discharge. Laboratory information was taken from the 
period before the incident infarction. 


End Point 

The outcome of interest was recurrerit coronary 
events, defined as nonfatal myocardial infarction or coro- 
nary death. Information on these end points was obtained 
from the GHC ambulatory medical record, available inpa- 
tient records, and the results of matches between Washing- 
ton State death records and GHC enrollment records, In 
patients with established coronary disease, if the underlying 
cause of death was heart disease, heart failure, or arrhyth- 
mia, the death was classified as a coronary death. 


Statistical Analysis 

Follow-up time began at the date of discharge fom 
the hospital after the incident infarction, and it extended to 
the date of the first recurrent infarction, coronary death, or 
censoring. Persons were censored at the date of death from 
causes other than heart disease, the date of unenrollment 
from GHC, or the end of the assigned follow-up period. 
Cox proportional hazards regression analysis with a time- 
dependent smoking status variable was used to model the 
association of smoking status and recurrent coronary events 
after adjustment for potential confounding factors (26). A 
patient who quit smoking during hospitalization for the 
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Table 1. Characteristics of Study Patients at Time of Hospital Discharge, by Smoking Status 





Characteristic 


Median body mass index (25th, 75th 
percentile), kg/m? 

Median ratio of total cholesterol to 
high-density lipoprotein cholesterol 


Nonsmokers 
(n = 880) 


26.8 (24.4, 30.6) 


Former Smokers* 
(n = 931) 


27.3 (24.5, 30,7) 


Persons Who 
Quit Smoking 
while Hospital- 


26.6 (23.8, 30.1) 


Persons Who 
Quit Smoking 
after Hospital 


26.2 (24.1, 29.2) 


Persons Who 
Continued To 
Smoke after Hos- 


ized for Myocar- Discharge pital Discharge 

dial Infarction (n = 105) (n = 359) 

(n = 344) 
Median age (25th, 75th percentile), y 68.2 (58.7, 74.1) 67.6 (59.3, 73.3) 60.6 (52.4, 67.8) 60.8 (52.8, 69.0) 59.0 (49.1, 68.2) 
Women, n (96) 412 (46.8) 251 (27.0) 148 (43.0) 48 (45.7) 129 (35.9) 
Patients with congestive heart failure, 

n (96) 187 (21.3) 245 (26,3) 80 (23.2) 23 (21.9) 63 (17.5) 
Patients with diabetes, n (%) 199 (22.6) 184 (19.8) 43 (12.5) 16 (15.2) 37 (10.3) 
Patients with hypertension, n (95) 417 (47.4) 433 (46.5) 130 (37.8) 44 (41.9) 130 (36.2) 
Patients with no alcohol consumption, 

n (96) 561 (63.8) 383 (41.1) 163 (47.4) 40 (38.1) 136 (37.9) 


26.4 (23.6, 30.1) 


(25th, 75th percentile) 5.5 (4.6, 6.5) 5.6 (4.6, 6.7) 5.8 (4.7, 7.0) 5.5 (4.8, 6.5) 5.8 (4.8, 7.1) 
Cigarettes/d (25th, 75th percentile), nt Not available 20 (20, 30) 20 (13, 30) 20 (15, 30) 20 (19, 30) 
Duration of smoking (25th, 75th 

percentile), yt - 28 (18, 39) 37 (30, 45) 39 (30, 44) 36 (27, 45) 
Patients receiving aspirin, n (% 807 (91.7) 855 (91.8) 326 (94.8) 99 (94.3) 328 (91.4) 
Patients receiving B-blockers, n (%) 456 (51.8) 466 (50.1) 167 (48,5) 49 (46.7) 172 (47.9) 








* Persons who quit smoking before the incident myocardial infarction. 


T Cigarettes/d is the average number of cigarettes smoked per day for persons who 


quit smoking before the incident myocardial infarction and the number of cigarettes 


smoked per day at the time of incident myocardial infarction for persons who were actively smoking at the time of incident myocardial infarction. This information was 
available for 544 persons (58.4%) who quit smoking before incident myocardial infarction, 303 persons (88,196) who quit during hospitalization for incident myocardial 
infarction, 96 persons who quit after discharge (91.496), and 309 persons (86.1%) who remained active smokers after incident myocardial infarction. 

+ Information on duration of smoking was available for 457 persons (49.1%) who quit smoking before incident myocardial infarction, 237 persons (68.996) who quit during 
hospitalization for incident myocardial infarction, 73 persons (69.595) who quit after discharge, and 234 persons (65.296) who remained active smokers after incident 


myocardial infarction. 


incident myocardial infarction was classified as a quitter. 
For those who quit smoking after discharge, smoking sta- 
tus was modeled with person-years accrued initially as if 
the patient were an active smoker and then after cessation 
as if the patient were a quitter. 

To investigate the risk for recurrent coronary events in 
relation to the duration of smoking cessation, we divided 
follow-up time into four mutually exclusive categories of 
duration of cessation (0 to <6 months, 6 to <18 months, 
18 to <36 months, and 236 months). Because the under- 
lying time scale used in the regression analysis was time 
since hospital discharge after the first myocardial infarc- 
tion, the Cox model adjusts for time since infarction, en- 
abling an assessment of the relationship of duration of ces- 
sation independent of time since infarction. In addition, 
because most patients who quit smoking did so very soon 
after the incident infarction, time since hospital discharge 
and time since cessation of smoking were similar for many 
quitters. To help discern whether the change seen among 
quitters in the hazard ratio over time was due to smoking 
cessation rather than to any other characteristic of smokers 
that changed over time after discharge, we also evaluated 
whether the coronary event hazard ratio among active 
smokers varied with time since infarction. 

We calculated the unadjusted rates of recurrent coro- 
nary events for each category of smoking status and used 
Cox proportional hazards regression analysis to compute 
hazard ratios of recurrent coronary events associated with 
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smoking status after adjustment for potential confounding 
factors. Nonsmokers served as the reference group. Vari- 
ables included in the multivariable Cox models, in addi- 
tion to smoking status, were age at hospital discharge (in 
years); sex; body mass index (weight in kg/height in m?); 
alcohol consumption (none, any alcohol consumption but 
not physician-diagnosed alcoholism, or physician-diag- 
nosed alcoholism); random serum glucose level; presence of 
congestive heart failure, hypertension, and diabetes; and 
use of aspirin. We examined the hazard ratio in subgroups 
defined by age (<65 years of age compared to 265 years of 
age), sex, presence of hypertension, presence of diabetes, 
body mass index («30 compared to =30), thrombolytic 
therapy for the incident infarction, and smoking intensity 
at the time of the incident infarction (1 to 20 cigarettes per 
day compared to =20 cigarettes per day) using interaction 
terms in the Cox regression models. Analyses were done by 
using Stata 7.0 software (Stata Corp., College Station, Texas). 
Role of the Funding Source 

The funding source had no role in the collection, anal- 


ysis, or interpretation of the data or in the decision to 
submit the manuscript for publication. 


RESULTS 

In the 2619 persons who survived to hospital dis- 
charge after a first myocardial infarction, the average age 
was 63.9 years; 37.7% of these persons were women. At 
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the time of incident myocardial infarction, 880 patients 
(33.6%) were nonsmokers, 931 (35.5%) were former 
smokers, and 808 (30.996) were active smokers. Of the 
808 active smokers, 344 (42.6%) quit smoking during hos- 
pitalization for the incident myocardial infarction and 464 
(57.4%) were active smokers at the time of hospital dis- 
charge. Of the 464 persons who were active smokers at 
hospital discharge, 105 quit smoking after discharge and 
before a recurrent event or censoring. Compared to per- 
sons who were smokers at the time of the incident myo- 
cardial infarction, nonsmokers and former smokers tended 
to be older, to have a greater body mass index, and to have 
a higher prevalence of diabetes and hypertension (Table 1). 
Characteristics were similar across quitter subgroups de- 
fined by duration of cessation. In the three groups with a 
history of smoking, the average number of cigarettes 
smoked per day was similar, whereas smoking duraticn was 
shorter for former smokers than for persons who quit dur- 
ing hospitalization or who continued to smoke. 

During the 8813 person-years of follow-up (median 
follow-up, 3.0 years), 433 recurrent coronary events oc- 
curred: 272 nonfatal myocardial infarctions, 94 fatal myo- 
cardial infarctions, and 67 other coronary deaths. A total of 
229 patients were censored because they were lost to 
follow-up; they represented 390 years or 4.2% of total 
person time. The proportion of person time lost to follow- 
up was similar across smoking status: 4.5% among non- 
smokers, 3.7% among former smokers, 5.2% among quit- 
ters, and 3.6% among active smokers. With nonsmokers as 
the reference group (Table 2), the hazard ratio of recurrent 
coronary events was elevated among those who quit smok- 
ing after incident myocardial infarction (adjusted relative 
risk, 1.43 [95% CI, 1.07 to 1.93]) and those who contin- 
ued to smoke (adjusted relative risk, 1.51 [CI, 1.10 to 
2.07]). The risk for recurrent coronary events was similar 
in those who quit before the incident myocardial infarction 
and in nonsmokers. The hazard ratio associated with 
smoking status and recurrent coronary events did not differ 
across subgroups defined by sex, age, hypertension, diabe- 
tes, body mass index, thrombolytic therapy, or smoking 
intensity. In sensitivity analyses, further adjustment for 
family history of coronary heart disease; ratio of total cho- 
lesterol to high-density lipoprotein cholesterol; pulse rate; 
serum creatinine level; thrombolytic therapy for the inci- 
dent infarction; education; marital status; calendar year; 
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and use of B-blockers, angiotensin-converting enzyme in- 
hibitors, or lipid-lowering therapy at hospital discharge 
changed the hazard ratio estimates associated with smoking 
status only slightly. Adjustment for these covariates not 
included in the final model typically changed the estimates 
by less than 596 and never by more chan 1096. Confidence 
intervals also changed only slightly, and the statistical sig- 
nificance of the associations did not change. For example, 
adjustment for the aforementioned additional covariates 
resulted in a range of hazard ratios of 1.42 to 1.45 among 
quitters and 1.50 to 1.54 among active smokers. 

Among persons who quit smoking after the incident 
myocardial infarction compared to nonsmokers, the hazard 
ratio declined as the duration of cessation increased, and it 
approached that of nonsmokers after 3 years (test for trend, 
P — 0.01 among persons who quit after infarction) (Table 3). 
By contrast, the hazard ratio among active smokers com- 
pared to nonsmokers did not decline over time since in- 
farction. We detected no differences across subgroups de- 
fined by sex, age, hypertension, diabetes, body mass index, 
or smoking intensity in the association between decreasing 
hazard ratio and increasing duration of cessation. 


DISCUSSION 


In our study, persons who continued to smoke after 
incident myocardial infarction had a 5096 increase in risk 
for recurrent coronary events compared to nonsmokers, an 
excess risk apparent across demographic, clinical, and treat- 
ment subgroups. Among those who quit smoking after in- 
cident myocardial infarction, the risk seemed to decline 
over time until it matched that of nonsmokers as the du- 
ration of cessation approached 3 years. Former smokers 
(persons who had quit smoking before the incident myo- 
cardial infarction) did not seem to have an elevated risk 
compared to nonsmokers. 

The elevated risk for recurrent coronary events among 
active smokers after incident myocardial infarction is of 
considerable public health importance. Active smokers 
made up nearly 2096 of our cohort, and this proportion is 
similar to that found in other populations with prevalent 
heart disease (27, 28). The magnitude of the increased risk 
among smokers in our study is similar to that found in 
other investigations of populations with prevalent disease 
that have found smokers to have elevated risk compared to 


Table 2. Unadjusted Rate and Multivarlable-Adjusted Hazard Ratio of Recurrent Coronary Heart Disease Events, by Smoking Status 














Smoking Status Coronary Heart Person-Years Unadjusted Rate per Multivariable- 
Disease Events, n at Risk 1000 Person-Years Adjusted Hazard 
Ratlo (95% CI)* 
Nonsmokers 139 3084 45.1 1.00 (reference) 
Persons who quit smoking before Incldent myocardial infarction 162 2970 54.5 1.17 (0.93-4.49) 
Persons who quit smoklng after incident myocardial infarction 72 1502 479 1.43 (1.07-1.93) 
Active smokers after Incident myocardial Infarction 60 1257 47.7 1.51 (1.10-2.07) 





* After adjustment for 


glucose level, and time from hospital 
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sex, presence of congestive heart failure, preserce of diabetes, presence of hypertension, aspirin use, alcohol use, body mass index, random serum 
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Table 3. Duration of Smoking Cessation and Unadjusted Rate and Multivariable-Adjusted Hazard Ratio of Recurrent Coronary Heart 


Disease Events 








Smoking Status Coronary Heart Person-Years Unadjusted Rate per Multivariable- 
Disease Events, n at Risk* 1000 Person-Years Adjusted Hazard 
Ratio (95% Ci)t 
Nonsmokers 139 3084 45.1 1.00 (reference) 
Persons who quit smoking after incident myocardial infarction 
Duration of cessation 
0 to «6 months 23 186 1237 1.62 (1.02-2.61) 
6 to <18 months 21 418 50.3 1.60 (0.97-2.60) 
18 to «36 months 15 434 34.5 1.48 (0.76-2.51) 
236 months 13 464 28.0 1.02 (0.54-1.86) 
| Active smokers after incident myocardial infarction 60 1257 47.7 1.51 (1.10-2.07) 





* Total number of persons still under observation over time among those who quit smoking after incident myocardial infarction was 449 at 0 to <6 months, 414 at 6 to 


<18 months, 349 at 18 to <36 months, and 226 at 236 months. 


t After adjustment for age, sex, presence of congestive heart failure, presence of diabetes, presence of hypertension, aspirin use, alcohol use, body mass index, random serum 


glucose level, and time from hospital discharge. 


nonsmokers (29-31). We found no evidence to support 
the previously reported "smoker's paradox" among those 
who continued to smoke after infarction, evea among 
those who received thrombolytic therapy (32, 32). Given 
the considerably younger age of smokers at the time of the 
incident infarction and their elevated risk after infarction, 
smoking seems to have a consistently adverse effect on 
health. 

As in other studies of postinfarction populations or 
populations having procedures for coronary artery disease 
(5, 30, 31, 34), approximately half of persons classified as 
smokers at the time of their coronary event or procedure 
permanently quit smoking; this finding underscores the 
strong motivating influence of myocardial infarction in 
achieving cessation (35). Those who quit smoking after 
their incident infarction had an overall risk for recurrent 
events that was similar to that of active smokers; however, 
the risk decreased over time and approached that of non- 
smokers 3 years after cessation, a result consistent with the 
time course of benefit in the primary prevention setting (2, 
3). Given this time-dependent association, the overall risk 
observed among quitters is in part a function of the length 
of follow-up. Thus, the overall risk evident among quitters 
in our analysis (median follow-up, 3 years) is prebably an 
overestimate because average survival after hospital dis- 
charge substantially exceeds the length of follow-up time in 
our cohort (36). 

Various factors may explain the time lag for decreased 
risk among quitters after incident infarction. Although 
smoking acutely potentiates thrombosis by producing oxi- 
dative stress, endothelial dysfunction, and platelet activa- 
tion (37, 38), it may also promote atherosclerosis and 
thrombosis by longer-term means that include impaired 
insulin sensitivity and renal dysfunction (39, 40), Alterna- 
tively, some persons who quit smoking after myocardial 
infarction may have quit in part because of more (unmea- 
sured) smoking-related symptoms and thus may have been 
sicker than those who continued to smoke (41). These 
persons would presumably have recurrent events sooner 
rather than later after cessation. 
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Our study has limitations. We defined smoking status 
on the basis of retrospective chart review that relied on 
physician assessment and documentation of smoking sta- 
tus. Smoking status was therefore not prospectively and 
systematically assessed or recorded. This limitation should 
be placed in the context of the postinfarction setting, 
where patients were followed closely and clinical attention 
would probably be directed toward minimizing modifiable 
potential risk factors, such as smoking. Smoking status was 
based on patient report as documented in the medical 
record and was not verified by biochemical assay; among 
those with heart disease, however, self-report seems to be 
reasonably accurate (4, 42). Given the relationships ob- 
served, misclassification of smoking status would probably 
have attenuated the true association between active smok- 
ing and risk for recurrent coronary event; thus, our find- 
ings may underestimate the risk associated with smoking. 
In addition, we were able to classify as quitters only those 
who had permanently quit smoking; those who quit and 
then resumed smoking were classified as active smokers. 

Although the relations seen persisted in numerous sen- 
sitivity analyses, we cannot exclude the possibility of con- 
founding (for example, confounding due to income level). 
In particular, persons who are able to quit smoking may be 
more compliant than others, and patient adherence is 
known to be related to improved prognosis (43). In addi- 
tion, we could not adjust for the individual physician. It is 
possible that physicians who were better able to assist pa- 
tients with cessation might also have provided other bene- 
ficial care that reduced the risk for recurrent coronary 
events and was not accounted for in the models. However, 
adjustment for other measures that might be associated 
with physician practice, such as use of medications (includ- 
ing B-blocker, lipid-lowering, and angiotensin-converting 
enzyme inhibitor therapies) did not alter the associations 
with smoking status. Moreover, unlike most treatments, 
smoking cessation is a complex process that is partly deter- 
mined by patient characteristics (such as "readiness to 
quit") rather than physician-initiated care. Finally, we 
could not assess for the possibility of variance inflation due 
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to clustering by physician. However, because there are 
many physicians relative to the number of patients, the 
variance inflation due to clustering is probably small, un- 
less there was a high degree of variation of outcomes across 
physicians. This study also has many strengths: Our find- 
ings compare the various clinical groups of smokers (non- 
smokers, former smokers, quitters, and active smokers) and 
are derived from a large, population-based cohort with in- 
formation available on a broad range of important clinical, 
treatment, and laboratory variables. 

In conclusion, smoking after incident myocardial in- 
farction was associated with an increased risk for recurrent 
coronaty events. However, in persons who quit smoking 
after the incident myocardial infarction, the risk seemed to 
decline to equal that of nonsmokers after 3 years of cessa- 
tion. These results, taken together with the increasing array 
of behavioral and pharmacological therapies that help per- 
sons achieve and maintain smoking cessation (44), the 
safety of these interventions in those with coronary disease 
(45-47), and the strong motivating influence of infarction 
(35), support efforts to make smoking cessation an impor- 
tant goal for patients and physicians after myocardial in- 
farction. 
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Torsade de Pointes Associated with Very-High-Dose Methadone 


Mor J. Krantz, MD; Laurent Lewkowiez, MD; Helen Hays, MD; Mary Ann Woodroffe, BScN; Alastair D. Robertson, PhD; 


and Philip 5. Mehler, MD 


Background: Methadone !s an effective treatment for oploid 
dependency and chronic pain. A methadone derivative, levacetyl- 
methadol, was withdrawn from the European market after being 
associated with torsade de pointes. To date, no association be- 
tween methadone and this arrhythmia has been described. 


Objective: To evaluate a series of methadone-treated patients 
experiencing torsade de pointes. 


Design: Retrospective case seres. 


Setting: Methadone maintenance treatment programs in the 
United States and a paln management center In Canada. 


Patients: 17 methadone-treated patients who developed torsade 
de polntes. 


Measurements: Chart review for concomitant arrhythmia risk 
factors and quantification of corrected QT Interval (QTc). 


Results: The mean dally methadone dose was 397 + 283 mg, 
and the mean QTc interval was 615 + 77 msec. Fourteen 

had a predisposing risk factor for arrhythmla. A cardiac defibrilla- 
tor or pacemaker was placed In 14 patients; all 17 patlents sur- 
vived. 


Conclusions: This seres raises concem that very-high-dose 
methadone may be associated with torsade de pointes. Given the 
likely expansion of methadone treatment Into primary care, further 
Investigation of these findings is warranted. 


Ann Intern Med. 2002;137:501-504. 
For author affillations, see end of text. 
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ethadone, a synthetic opioid, has been successfully 
used for more than 35 years to treat heroin addiction; 
as a component of methadone maintenance treatment, it is 
prescribed daily to approximately 180 000 Americans (1). 
Methadone is also an effective and inexpensive therapy for 
chronic pain (2). In heroin-abusing patients, high-dose meth- 
adone (>60 mg/d) has shown greater efficacy in reducing 
illicit drug use than has lower-dose cherapy (20 mg/d) (3). 
A national survey recently confirmed that higher doses of 
methadone are now being used: From 1988 to 1595, the 
average dose increased from 45 to 59 mg/d (4). 
Currently, the U.S. Food and Drug Administration is 
no longer involved in direct oversight of methadone main- 
tenance treatment, and the Center for Substance Abuse 
Treatment has recommended expanding access to treat- 
ment by shifting opioid-dependent patients to primary care, 
office-based practice (5). Levacetylmethadol, a derivative of 
methadone, is the only other approved therapy for opioid- 
dependent patients in the United States. Recently. the Eu- 
ropean Agency for the Evaluation of Medicinal Products 
withdrew levacetylmethadol from the market after noting 
an association with seven cases of torsade de pointes, a 
potentially fatal ventricular arrhythmia (6). In the United 
States, five such cases have been reported to the manufac- 
turer of levacetylmethadol, and one case report has been 
published (7). To date, no such association has been de- 
scribed with methadone. We report 17 cases of torsade de 
pointes in patients receiving very high doses of methadone. 


METHODS 
Patients and Setting 

Cases were observed in two clinical settings from 1996 
to 2001. Nine cases were reported from methadone main- 
tenance treatment programs for opioid addiction in the 
United States, and 8 cases were reported from a chronic 


pain clinic in Alberta, Canada. The connection between 
cases was made solely as a result of communication be- 
tween two physicians after 6 cases of torsade de pointes in 
methadone-treated patients from Denver, Colorado, aroused 
concern, 

We did not formally attempt to identify patients by 
review of databases or medical records or by active case 
solicitation. We excluded 3 patients: 1 patient receiving 
methadone maintenance treatment who experienced tor- 
sade de pointes (excluded because of previous diagnosis of 
congenital long-QT syndrome) and 2 patients treated with 
methadone for chronic pain who died suddenly (excluded 
because of inadequate documentation of arrhythmia). We 
ascertained patient survival data through communication 
with primary care providers. 


Definitions 

All cases required the presence of a prolonged QT 
segment, with a corrected QT interval (QTc interval) of at 
least 500 msec in the setting of polymorphic ventricular 
tachycardia (8). We used Bazett’s formula to determine the 
QTc interval: QTc interval = QT interval (in msec) di- 
vided by the square root of the preceding R-R interval (in 
sec) (9). All patients were assessed by echocardiography or 
angiography, or both, for the presence of structural heart 
disease, defined as left or right ventricular systolic dysfunc- 
tion. Serum electrolyte levels measured at the time of pre- 
sentation were reviewed. Hypokalemia was defined as a 
serum potassium level less than 3.5 mmol/L (3.5 mEq/L). 
Medications, alcohol, or illicit substances that may have 
contributed to this arrhythmia were tabulated for all pa- 
tients. Medications were considered to be potential con- 
tributing factors if review of manufacturer labeling or a 
literature search revealed a clinical or experimental associ- 
ation with QT prolongation or torsade de pointes. In ad- 
dition, drugs that may have inhibited the metabolism of 
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Context 





Several drugs, including antiarrhythmic agents, antihista- 
mines, and tricyclic antidepressants, can cause acquired 
long-QT syndrome (torsades de pointes). 


Contribution 





This case series describes 17 patients who had torsades de 
pointes while taking very high doses of methadone for 
chronic pain or methadone maintenance. The average 
daily methadone dose was about 400 mg. Fourteen of the 
patients had known risk factors for arrhythmia, such as 
hypokalemia, or were taking other drugs that could pro- 
long the QT interval. 





Cautions 





These data suggest, but do not prove, that very-high-dose 
methadone can cause torsades de pointes. 


-The Editors 


methadone were tabulated. Particular attention was given 
to screening for antihistamines, macrolide and fluoroquin- 
olone antibiotics, imidazole antifungal agents, antimalarial 
agents, phenothiazines, and tricyclic antidepressants. 


RESULTS 

We documented 17 cases of torsade de pointes in 
methadone-treated patients. The Table summarizes the pa- 
tients’ clinical characteristics. The mean age (+SD) of the 
patients was 49 + 9 years; 10 of the 17 patients were fe- 
male. Each patient experienced overt syncope during ar- 
rhythmia documentation. The mean daily methadone dose 


Table. Clinical Characteristics of the Patients 


was 397 + 283 mg. The mean QTc interval on presenta- 
tion was 615 + 77 msec; the mean heart rate was 64 + 15 
beats/min, and 10 patients were bradycardic (S60 beats/ 
min). Seven patients had hypokalemia, and 1 patient had 
hypomagnesemia on presentation. Nine patients were re- 
ceiving a potentially QT-prolonging drug, and 1 patient 
was taking a medication known to inhibit the metabolism 
of methadone. Only 3 patients were found to have struc- 
tural heart disease. Overall, 14 of 17 patients had at least 
one potential risk factor for arrhythmia. Of note, 5 patients 
being treated for chronic pain were receiving the anti- 
epileptic drug gabapentin. Six patients had had their meth- 
adone dose increased within 1 month before presentation 
with torsade de pointes, and 7 had been receiving metha- 
done therapy for 3 or fewer months. An implantable car- 
diac defibrillator or pacemaker was placed in 14 patients; 
all 17 patients survived. 


DISCUSSION 


This series raises concern about a possible association 
between very-high-dose methadone and torsade de pointes. 
The clinical characteristics of patients in this series typify 
most cases of drug-induced torsade de pointes, which are 
characterized by a relative absence of structural heart dis- 
ease, by associated hypokalemia, and by a female predom- 
inance (10, 11). A noteworthy finding was that 6 patients 
had had an increase in methadone dose in the month just 
before presentation. Although 2 patients who died sud- 
denly were excluded from analysis, they had also begun 
receiving substantially higher methadone doses 48 hours 
before their death. A previous study (12) showed a similar 

















Patient Sex Age Dose Treatment Corrected Contributing Potassium Structural 
Duration QT Interval Drugs Level* Heart Disease 
y mg/d mo msec mmol/L 
1t M 50 1000 >12 600 Olanzapine 4.1 No 
2t M 52 550 9 625 None 4.6 No 
3 M 60 97 212 560 None 43 No 
4 F 51 90 4 585 Cocaine (3.2) Yes 
5t F 45 85 3 590 Alcohol 4.1 No 
6 F 46 126 6 500 Alcohol, fluoxetine (2.3) No 
7 M 38 300 212 700 Fluoxetine, levacetylmethadol 4.0 No 
8 M 51 110 >12 570 Nelfinavir 4.1 No 
9 F 47 65 2 540 Olanzapine, alcohol (3.0) No 
10 F 52 650 11 785 None 4.1 Yes 
11 F 43 600 6 765 Olanzapine 4.6 No 
12t F 41 660 «1 611 Fluoxetine (3.3) No 
13 F 55 270 1 600 None (3.2) No 
14 F 33 680 10 625 None 3.6 Yes 
15t M 52 540 1 650 Amitriptyline (3.4) No 
16t M 47 600 «1 635 None 4.2 No 
17 F 75 330 3 522 None (3.3) No 
Mean + SD 49 * 9 397 + 283 615 + 77 
* Serum potassium levels below the reference range (—3.5) are noted in parentheses. 
t Patients who had an increase in methadone dose within 1 month of arrhythmia presentation. 
t This patient had a low serum magnesium level— 0.68 mmol/L (reference range, 0.70 to 1.00 mmol/L). 
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temporal association between malignant arrhythmia onset 
and an escalating dose of cisapride. 

Another consideration in evaluating drug-induced tor- 
sade de pointes is the effect of metabolic inhibitors on 
serum drug concentration. Methadone is metabolized pri- 
marily via the hepatic cytochrome P450 isoenzyme 
CYP3A4 (13). In one case in our series, therapy with nelfi- 
navir, a potent inhibitor of CYP3A4, was initiated just 
before the development of torsade de pointes. This type of 
drug- drug interaction leading to torsade de pointes is well 
documented for cisapride and the antihistamine terfena- 
dine (12, 14). 

Two potential pathophysiologic mechanisms might 
explain an association between methadone and torsade de 
pointes. One possibility is that synthetic opioids mediate 
this arrhythmia through bradycardia. Drug-induced tor- 
sade de pointes is generally a pause-dependent arrhythmia, 
usually occurring at slow heart rates (15, 16). Both meth- 
adone and its derivative levacetylmethadol have demon- 
strated negative chronotropic effects in vitro (17). The bra- 
dycardia seen in most patients in this series suggests that 
methadone may have facilitated torsade de pointes through 
these effects. Another possibility is that methadone may 
lead to this arrhythmia through prolongation of cardiac 
action potential duration by delaying repolarization. This 
mechanism underlies most cases of drug-induced QT pro- 
longation and torsade de pointes, and it frequently occurs 
through inhibition of the rapidly activating component of 
the delayed rectifier potassium ion current (I,,) (10). Ex- 
periments using the whole-cell patch-clamp technique have 
recently shown that methadone diminishes this current in 
vitro (18). An electrocardiographic study demonstrating an 
8% absolute increase in the QTc interval after methadone 
initiation corroborates this in vitro mechanism (19). 

Our report has many limitations. The sample size is 
small, and in the absence of a control group, we cannot 
make definitive statements about a true causal association. 
Moreover, we did not conduct genetic testing of individu- 
als for congenital long-QT syndrome. Baseline electrocar- 
diographic data were not available because, unlike with 
levacetylmethadol, the manufacturer of methadone does 
not require this screening before initiation of methadone 
therapy. In addition, because cases were discovered fortu- 
itously, we cannot estimate the actual incidence of torsade 
de pointes in methadone-treated patients. Although pa- 
tients are monitored closely in both methadone mainte- 
nance treatment programs and the chronic pain clinic, 
other cases may have been missed. An under-reporting bias 
might exist in the methadone maintenance treatment pop- 
ulation, where it may be assumed that sudden death is the 
result of narcotic overdose. 

In summary, the characteristics of patients in this se- 
ries are consistent with most cases of drug-induced torsade 
de pointes, in which a confluence of factors is implicated in 
arrhythmia development. An association between metha- 
done and torsade de pointes seems plausible in light of 
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cases observed with the chemically similar compound le- 
vacetylmethadol, as well as the in vitro and electrocardio- 
graphic evidence suggesting that methadone delays cardiac 
repolarization. However, our report should not be inter- 
preted to suggest that high-dose methadone cannot be used 
safely. The mean methadone dose associated with arrhyth- 
mia in this series was substantially higher than doses typi- 
cally encountered in clinical practice. For instance, the av- 
erage methadone dose in Colorado’s 1400 actively treated 
patients in 1999 was 68 mg/d, and although doses greater 
than 100 mg/d were prescribed for 22% of patients, fewer 
than 0.1% of patients received doses greater than 300 
mg/d (Colorado Department of Human Services, Alcohol 
and Drug Abuse Division, May 1999). In contrast, the 
chronic pain clinic in this report tended to use substantially 
higher doses: In approximately 130 actively treated pa- 
tients, the average dose was 300 mg/d. Nevertheless, phy- 
sicians involved in methadone maintenance treatment and 
chronic pain management should be aware of a potential 
association between very-high-dose methadone and torsade 
de pointes, particularly in the setting of additional arrhyth- 
mia risk factors. Because methadone treatment will proba- 
bly expand into the realm of the general internist, further 
studies appear to be warranted. 
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The In-Training Examination in Internal Medicine: An Analysis of 


Resident Performance over Time 


Richard A. Garibaldi, MD; Raja Subhiyah, PhD; Mary E. Moore, PhD, MD; and Herbert Waxman, MD 


Background: The In-Training Examination In intemal Medicine 
(IM-ITE) has been offered annually to all trainees In U.S. medical 
residency programs since 1988. Its purpose Is to provide residents 
and program directors with an objective assessment of each res- 
Ident's personal performance on a written, multiple-choice exam- 
Ination and the performance of the residency program campared 
with that of Its peers. 


Objective: To analyze trends in the demographic characteristics 
and scores of examinees during the first 12 years of administra- 
tion of this examination. 


Design: Descriptive analysis over time. 
Setting: U.S. residency programs In intemal medicine, 1988-2000. 


Participants: Residents at all levels of training in categorical, 
primary care, and medicine-pediatrics programs In the United 
States and Canada. The number of examinees Increased from 
7500 in 1988 to almost 18 000 In 2000. 


Measurements: After calibration of the scores for each examl- 





he In-Training Examination in Internal Medicine (IM- 

ITE) was first administered in 1988. It was developed 
to serve as a self-evaluation instrument for internal medi- 
cine housestaff at the midpoint of their residency raining. 
Since its introduction, the IM-ITE has been administered 
annually to residents on a voluntary basis. Now, more than 
395 residency training programs in the United States, 13 
programs in Canada, and 9 programs in Puerto Rico par- 
ticipate in the examination. Most residency training pro- 
grams offer the examination for postgraduate year (PGY) 1 
residents and PGY3 residents in addition to PGY2 resi- 
dents. In the 1999—2000 academic year, almost 18 000 
residents took the examination; this included more than 
8096 of the residents enrolled in internal medicine pro- 
grams in the United States. 

This report reviews the demographic characteristics of 
the trainees who have participated in the IM-ITE over the 
past 12 years and analyzes trends in test results. It builds on 
data first presented in 1994 that reviewed trends during the 
first 6 years of testing (1), provides insights into the effect 
of changes in housestaff composition on performances in 
the examination over time, and analyzes the effect of 
changes in test administration on examination scores. 


BACKGROUND 

The IM-ITE was developed in the late 198Cs and was 
first administered in 1988 as a cooperative effort of the 
American College of Physicians (now the American Col- 
lege of Physicians~American Society of Internal Medicine 


nation, test results were compared and analyzed for selected co- 
horts of residents over 12 years. 


Results: More than 8096 of residents in medicine training pro- 
grams participate in the IM-ITE, most on an annual basis through- 
out thelr period of training. Test performance improves at a pre- 
dictable rate with each year of training. Since 1995, Intemational 


medical school graduates have persistently outperformed gradu- 
ates of U.S. medical schools. Test results were affected by the 
timing of the examination, the time that was available to com- 
plete the examination, and the actual time that residents spent in 
Internal medicine training before each examination. 


Conclusions: The IM-ITE scores generally Improve with year of 
training time spent in internal medicine training before the exam- 
Ination and time permitted to complete the examination. These 
observations provide evidence that the IM-ITE Is a valld measure 
of knowledge acquired during Internal medicine training. 
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[ACP--ASIM]), the Association of Program Directors in 
Internal Medicine (APDIM), and the Association of Pro- 
fessors of Medicine (APM) (1). The examination is in- 
tended to be used solely as an educational resource. It pro- 
vides residents with a measure of their knowledge in 
general internal medicine and its subspecialties compared 
with that of their peers nationwide. It also provides pro- 
gram directors with an assessment of their own residents 
and compares the overall performance of their program by 
level of training to the performance of a national cohort. 
Results on the IM-ITE are not meant to be used as criteria 
for promotion or termination within a residency program 
or to determine eligibility for participation in the certifica- 
tion examination of the American Board of Internal Med- 
icine. Furthermore, it is specifically stated in each exami- 
nation booklet that the results of the IM-ITE should not 
be used by outside regulatory agencies to measure the 
knowledge of individual residents or the quality of individ- 
ual training programs (1). 

The examination tests the knowledge base of PGY2 
residents, although residents at all levels of training now 
participate in the examination on an annual basis. Each 
examination is prepared by a committee composed of three 
representatives from each of the sponsoring societies and a 
chairperson appointed by the ACP-ASIM. The committee 
members serve staggered terms of 3 years each to maintain 
a high level of continuity in the examination from year to 
year. Committee members have expertise in the fields of 
general internal medicine and each of the subspecialties of 


internal medicine. 
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Figure 1. Number of examinees by country of medical school 
training, 1988-2000. 
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The total number of persons taking the examination (circles) is shown, as 
well as the number of examinees according to region of medical school 
training—United States (triangles, Canada (diamonds), or international 
(non-U.S. or Canada) (squares). 


Preparation of questions for the examination begins 
1.5 years before the administration date. The content of 
the examination is driven by a blueprint that allocates ap- 
proximately 2096 of test items to general internal medicine 
and 7% to 15% to each subspecialty. Questions are de- 
signed to test the residents’ knowledge of physical exami- 
nation skills, diagnostic acumen, and appropriate therapy. 
(For sample questions, see Appendix, available at www 
annals.org.) The examination emphasizes items that in- 
volve synthesis and judgment rather than simple recall. To 
increase reliability, 2596 to 50% of questions are selected 
from examinations given 2 or more years previously on the 
basis of their content and performance characteristics. New 
questions are written, edited, and reviewed by the exami- 
nation committee. The examination consists of 350 to 375 
test items. Before 1995, the examination was administered 
in two sessions of 3 hours each; in 1995, the time for each 
session was increased to 3.5 hours. 

Test booklets are prepared by the ACP-ASIM and 
distributed to the testing site of each participating resi- 
dency program. Program directors are responsible for ad- 
ministering the test, including proctoring, maintaining se- 
curity, reporting irregularities, and returning materials to 
the National Board of Medical Examiners (NBME) for 
scoring. Before 1999, the examination had been adminis- 
tered in January. However, since the 1999—2000 academic 
year, the examination is administered in October, 3 
months earlier, to obtain results earlier in the year for each 
cohort of residents and to avoid interference with resident 
recruitment. 

The NBME statistically analyzes the performance 
characteristics of each question on the IM-ITE. Questions 
that are answered correctly by fewer than 30% of residents 
and those that fail to discriminate high-scoring from low- 
scoring examinees are closely reviewed by the committee 
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chairperson to determine whether results of that item 
should be included in the overall test score. In addition, 
each year the performances of the total test and each sub- 
specialty section are analyzed for their quality and internal 
consistency. The precision of scores for the total examina- 
tion, as measured by the Kuder-Richardson reliability co- 
efficient (KR) (2), is consistently at a level similar to that 
found in national certifying examinations and state licens- 
ing tests (KR; > 90). 

Each resident receives a report that compares his or her 
overall score with that of a national cohort of peers at the 
same level of training. Residents also receive scores on each 
subspecialty section of the examination and a listing of 
educational objectives for questions answered incorrectly. 
Program directors receive copies of the individual reports 
for each of their residents and composite scores of their 
residents by level of training compared with those of their 
peers for the total examination and each of its subsections. 


METHODS 


This report reviews trends in the performance charac- 
teristics of annual examinations from 1988 to 2000 (the 
1999 —2000 academic year). For this study, numeric data, 
demographic characteristics, and test scores for each annual 
examination were calculated and analyzed. Results from 
each examination were calibrated by using the Rasch 
model (3). The calibration procedure estimates the diffi- 
culty of each examination item independently of examinee 
proficiency. Conversely, examinee proficiencies are esti- 
mated independently of item difficulty. The examinees’ 
proficiencies for each year were equated and placed on a 
common scale. In this study, scores were equated to a base- 
line benchmark score (+SD) of 500 + 100 for PGY2 res- 
idents who took the 1988 examination. This allowed direct 
comparison of test difficulty and examinee performance 
across the 12 years of our analysis. 


RESULTS 
Program Participation 
Country of Medical School Training 

The number of residents participating in the IM-ITE 
increased from 7537 in 1988 to 17 883 in 1999-2000. 
This number plateaued over the last 4 years of the analysis, 
reflecting participation by more than 80% of the total res- 
idents in internal medicine training programs in the 
United States (Figure 1). Over the 12-year period ana- 
lyzed, the number of residents who graduated from U.S. 
medical schools increased steadily. Included in the group 
of U.S. medical school graduates are residents who gradu- 
ated from U.S. schools of osteopathic medicine. Their 
numbers increased from 374 in 1989 to 850 in 1999— 
2000. Each year, osteopathic medical school graduates 
have represented 496 to 596 of the examinees. The number 
of graduates from international programs taking the exam- 
ination increased rapidly from 1988 to 1996 and tailed off 
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for the last 4 years of the analysis. From 1994 to 1996, the 
numbers of international graduates who took the exemina- 
tion exceeded the number of U.S. graduates. In the 1999— 
2000 examination, approximately 6096 of examinees were 
U.S. medical school graduates and 4096 were international 
medical school graduates. The number of graduates from 
Canadian medical schools participating in the examination 
increased slightly from 184 in 1988 to 368 in 1999 —2000, 
peaking at 429 in 1996. 


Type of Training Program 

Most housestaff taking the IM-ITE are enrolled in 
categorical programs. The numbers of residents in categor- 
ical programs increased from 4175 in 1988 to 13 642 in 
1999-2000, reflecting the increased participation of cate- 
gorical programs in the examination process in the United 
States. The number of residents from primary care general 
internal medicine programs decreased from 1988 to 1994 
and recovered in the last four examinations of our analysis; 
in 1999-2000, 2126 primary care residents took the IM- 
ITE. The greatest increase in participation over the 12-year 
period was seen among medicine-pediatrics residents, 
whose numbers increased fivefold, from 253 in 1988 to 
1269 in 1999 2000. Also of note, the number of residents 
(PGY1) in preliminary medicine programs taking the ex- 
amination increased over the 12-year period, reflecting the 
increased participation of PGY1 housestaff overall in the 
examination; in 1999—2000, 511 interns in preliminary 
medicine programs took the examination. 
Test Results 
PGY Levels 

Figure 2 shows annual examination scores from 1988 
to 2000 for residents at the PGY1, PGY2, and PGY3 lev- 
els. As expected, on every examination, PGY3 residents 
outperformed PGY2 residents, who outperformed PGYI 
residents. The relative difference in scores between PGY3 


Figure 2. Mean scores për year, 1988-2000, of examinees by 
year of postgraduate year of training. 
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Figure 3. Mean examination scores per year, 1988-2000, 
according to country of medical school training. 
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Shown are the scores for graduates of U.S. medical schools (triangles), 
Canadian medical schools (diamonds), and international (non—U.S. or 
Canadian) medical schools (squares). 


and PGY2 residents on each examination is between 40 
and 60 points (approximately 0.5 SD); the relative differ- 
ence between PGY2 and PGYI residents on each examina- 
tion is between 70 and 80 points (approximately 0.75 SD). 

For the first 6 years, the performance of residents at 
each level of training was consistent, with a slight down- 
ward trend. In 1995, however, there was a striking i increase 
in scores in all PGY levels that persisted until 1999-2000. 
Of note, in 1995 the time allowed to complete the exam- 
ination was increased from 6 to 7 hours, and this seems to 
explain the improvement in performance. The decline in 
performances in the 1999-2000 examination relates to the 
date of test administration. The 1999-2000 examination 
was administered in October 1999; this was 3 months ear- 
lier in the academic year than all previous examinations, 
which had been administered in January. The differences 
in scores for the PGY1 and PGY2 cohorts who took the 
examination in January 1999 and again 9 months later in 
October 1999 as PGY2 and PGY3 residents were three 
quarters of that which might have been anticipated on the 
basis of performances by residents at these levels of training 
on previous examinations. 


Country of Medical School Training 

For the first 7 years that the examination was admin- 
istered, graduates of U.S. medical schools consistently 
scored higher than graduates of international medical 
schools (Figure 3). Since 1995, international graduates 
consistently outperformed U.S. graduates on each 'exami- 
nation and scored highest of all cohorts on the most recent 
examination. We observed the most dramatic increase in 
scores among international graduates in 1995, when their 
average total score rose by almost 50 points (0.5 SD), 
probably because of the extra time allotted for completion 
of the examination. Graduates of Canadian’ medical 
schools have scored strikingly higher than either group on 
all examinations except in the 1999-2000 academic year. 
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Figure 4. Mean examination scores, 1988-2000, for graduates 
of U.S. medical schools (circles) and for graduates of 
international (non-U.S.) medical schools (squares). 
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Top. Examinees in postgraduate year 3 (PGY3) of U.S. residency train- 
ing. Middle. Examinees in postgraduate year 2 (PGY2) of U.S. residency 
training. Bottom. Examinees in postgraduate year 1 (PGYI) of U.S. 
residency training. 


The likelihood that the improved performance by in- 
ternational graduates on the 1995 examination and on sub- 
sequent examinations was related to the increased time for 
completion of the examination is substantiated by the ob- 
servation that marked increases in scores for international 
graduates were noted for all three PGY levels in the same 
year (Figure 4). Because this occurred in a single year 
(rather than sequentially over 3 years), the improvement is 
probably explained by an external factor, such as the time 
allotted for completion of the examination, rather than a 
greater proficiency among the international medical school 
graduates (which would have been reflected in a 3-year 
trend, as the cohort progressed from PGY1 to PGY3). This 
interpretation is further verified by an observed 44-point 
increase from the 1994 to 1995 examination scores among 
residents who reported that English was not their native 
language, compared with a 13-point increase in the scores 
of native English speakers (data not shown). On all exam- 
inations before 1995, native English speakers outscored 
non-native English speakers; on all subsequent examina- 
tions, residents for whom English was not their primary 
language outscored their English-speaking counterparts. 

Since 1995, graduates from international medical 
schools have scored higher than graduates from U.S. med- 
ical schools on every examination at every PGY level. For 
the cohorts of interns who began their training in 1996, 
1997, or 1998, PGY1 graduates of international medical 
schools consistently scored higher than their U.S.-trained 
counterparts. Between PGY1 and PGY2, cohorts of inter- 
national medical school graduates and U.S. medical school 
graduates improved their performance by approximately 
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75 points on subsequent examinations. Between PGY2 and 
PGY3, the magnitude of improvement for international 
graduates continued at the same pace; however, the in- 
creased. score of U.S. graduates amounted to only two 
thirds of the anticipated score (Figure 5). 


Type of Training Program 

The average scores of residents who were enrolled in 
residency programs for primary care internal medicine 
were similar to those of residents enrolled in categorical 
programs. This observation held true for interns in their 
first year of testing and for residents in their PGY2 and 
PGY3 years for all examinations. However, the average 
scores of residents enrolled in medicine—pediatrics pro- 
grams or preliminary medicine (internship) programs were 
significantly lower than those of residents enrolled in cate- 
gorical or primary care programs. It should be noted that 
training in medicine-pediatrics is 4 years, with 2 years in 
medicine and 2 years in pediatrics; thus, during each year 
of training, medicine-pediatrics residents spend approxi- 
mately half of their time, on average, on medicine rota- 
tions. When examined 6 months into their internship, the 
average scores of medicine-pediatrics PGY1s were 20 to 25 
points lower than those of interns who graduated from 
U.S. medical schools and were enrolled in categorical or 
primary care programs. For a given cohort of medicine- 
pediatrics residents, the average increase of scores from 
PGYI to PGY2, from PGY2 to PGY3, and from PGY3 to 
PGY4 was 50 points annually compared with an average 
annual increase of 75 points in the scores of U.S. and 
international medical school graduates in internal medicine 
and primary care programs between PGY1 and PGY2 and 
for international graduates between PGY2 and PGY3. 
Thus, the increases in total score between PGYI and grad- 
uation were between 130 and 150 points for all groups 
(data not shown). After 4 years of training, the residents in 
medicine-pediatrics programs scored only slightly below 
the levels of U.S. medical school graduates completing cat- 
egorical or primary care programs. 


DISCUSSION 

The IM-ITE is a resource for residents to compare 
their knowledge with that of their peers. The scores of 
residents on the IM-ITE have been shown by others to 
correlate closely with the pass-fail results on the certifying 
examination of the American Board of Internal Medicine 
(4—7). Indeed, the IM-ITE is a useful tool for gauging the 
readiness of a resident to perform well on that examina- 
tion. The IM-ITE is also a useful measure for annually 
assessing the rate of improvement of a resident's knowledge 
during his or her housestaff training. It is a method to 
evaluate “work in progress." However, absolute scores on 
the examination are affected by nuances in the test admin- 
istration. Results are affected by the timing of the exami- 
nation and the time available to complete the exam, as well 
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Figure 5. Comparison of scores on consecutive annual examinations between international medical graduates and U.S. medical 


school graduates who began their training in 1996, 1997, or 1998. 
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In each cohort (based on year in which training began— 1996, 1997, or 1998), resident performance on the examination is shown by training year 
(postgraduate year 1, 2, or 3 [PGY/, PGY2, PGY3]). * Examination was administered in October instead of January. 


as the actual time that residents spend in internal medicine 
training experiences before taking the examination. 

The IM-ITE provides residents and program directors 
with a snapshot of a resident’s knowledge as assessed by a 
written examination at specific poiats of time during resi- 
dency training. The examination is reliable, accurate, and 
internally consistent (KRj, = 0.94). Now that it has been 
equated to a target reference point, annual examinations 
may be compared and analyzed to determine trends cver 
time and to assess improvements in the performances of 
specific cohorts of residents. For instance, the average score 
on the examination for a given cohort of residents increases 
by 75 points between years of training. Increases in scores 
in this range were noted for almost all cohorts of U.S. and 
international medical school graduates from categorical 
and primary care programs between PGY1 and PGY2 and 
for international medical school graduates between PGY2 
and PGY3. The relative decline in performance improve- 
ment for U.S. graduates between PGY2 and PGY3 is not 
easy to explain; possible explanations include complacency 
or lack of effort by PGY3 graduates of U.S. medical 
schools; excessive time moonlighting (8); better prepara- 
tion by international graduates; or some other, as-yet un- 
known reason. 

The striking increase in scores on the examinatioa for 
residents at all levels of training in 1995 is probably related 
to the increased time allotted for completion of the exam- 
ination. This improvement in performance occurred al- 
most exclusively in international graduates; in particular, it 
occurred in residents for whom English was not their na- 
tive language. The IM-ITE was never intended to be a 
"speed" examination—that is, an examination in which 
residents are tested not only for their knowledge but also 
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for their ability to complete the test in a prescribed time. 
However, previous analysis has shown that performance on 
items that appeared toward the end of the test booklet for 
each section failed to discriminate persons with high scores 
from those with low scores. By increasing the time for 
completion of the test, this problem was solved, and the 
examination performance improved accordingly for non- 
native English-speaking international graduates. 

The across-the-board decreases in scores in the 1999— 
2000 examination for all PGY levels are probably related to 
the timing of this examination. All previous examinations 
had been administered in January, giving a consistent 12- 
month period between examinations. The 1999—2000 ex- 
amination was administered 3 months earlier, in October. 
As a result, the interexamination in-training time for PGY2 
and PGY3 residents was reduced from 12 to 9 months 
after their previous examination, and PGYI housestaff 
were tested 3 months, rather than 6 months, into their 
internship. On this examination, there was a decrease be- 
tween the observed and expected scores of approximately 
25% at all levels of training. Upper-level medicine-pediat- 
rics residents were affected most by the change in the tim- 
ing of the examination because their in-training time in 
internal medicine rotations was on average only 4.5 
months between the 1999 examination and the 1999— 
2000 examination. 

For all examinations, the magnitude of improvement 
between examinations was less for medicine-pediatrics res- 
idents than for residents in categorical or primary care pro- 
grams. This is probably related to the fact that medicine- 
pediatrics residents devote, on average, only half of their 
time each year to training in internal medicine. The scores 
for medicine-pediatrics residents increased an average of 
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50 points per year, compared with an average of 75 points 
per year seen in cohorts of residents in other programs. 
The improvement in test scores over the 4 years of training 
by medicine-pediatrics residents is only slightly below that 
observed for cohorts of U.S. graduates in categorical or 
primary care programs over their 3 years of training. 

Residents and program directors find the IM-ITE ex- 
tremely valuable (1). Residents use their results to identify 
their areas of relative proficiency and deficiency as they 
prepare for the certifying examination of the American 
Board of Internal Medicine. Program directors use the re- 
sults of the examination to counsel low-scoring residents 
and to rearrange rotations or set up self-study programs to 
meet the unique needs of individual residents. However, 
the IM-ITE does not discriminate "good" residents from 
"bad" residents or "good" physicians from "bad" physi- 
cians. In fact, program directors, supervising residents, and 
the individual residents have difficulty correlating the 
scores on the IM-ITE or other in-training examinations 
with ward or clinic performances (9-11). The IM-ITE is 
not a substitute for evaluating skills that can be assessed 
only by direct observation. It is only one measure, albeit a 
very useful measure, for evaluating the improvemert in a 
residents base of knowledge over time (12). 
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Is Volume Related to Outcome in Health Care? A Systematic Review 
and Methodologic Critique of the Literature 


Ethan A. Halm, MD, MPH; Clara Lee, MD, MPP; and Mark R. Chassin, MD, MPP, MPH 


Purpose: To systematically review the methodologic rigor of the 
research on volume and outcomes and to summarize the magnl- 
tude and significance of the assoclation between them. 


Data Sources: The authors searched MEDLINE from January 
1980 to December 2000 for English-language, populatlon-based 
studies examining the Independent relationship between hospital 
or physician volume and clinical outcomes. Bibliographles were 
reviewed to Identify other articles of interest, and experts were 
contacted about missing or unpublished studies. 


Study Selection: Of 272 studles reviewed, 135 met inclusion 
criterla and covered 27 procedures and clinical conditions. 


Data Extraction: Two investigators independently reviewed 
each article, using a standard form to abstract information on key 
study characteristics and results. 


Data Synthesis: The methodologic rigor of the primary studies 
varied. Few studies used clinical data for risk adjustment or ex- 
amined effects of hospital and physiclan volume simultaneously. 
Overall, 71% of all studies of hospital volume and 69% of stud- 
les of physician volume reported statistically significant assocla- 
tions between higher volume and better outcomes. The strongest 


assoclations were found for AIDS treatment and for surgery on 
pancreatic cancer, esophageal cancer, abdominal aortic aneurysms, 
and pediatric cardiac problems (a median of 3.3 to 13 excess 
deaths per 100 cases were attributed to low volume). Although 
statistically significant, the volume-outcome relationship for coro- 
nary artery bypass surgery, córonary angloplasty, carotid endarter- 
ectomy, other cancer surgery, and orthopedic procedures was of 
much smaller magnitude, Hospital volume-outcome studies that 
performed risk adjustment by using clinical data were less likely to 
report significant associations than were studies that adjusted for 
risk by using administrative data. 


Conclusions: High volume Is associated with better outcomes 
across a wide range of procedures and conditions, but the mag- 
nitude of the association varles greatly. The clinical and policy 
significance of these findings is complicated by the methodologic 
shortcomings of many studles. Differences In case mix and pro- 
cesses of care between high- and low-volume providers may ex- 
plain part of the observed relationship between volume and out- 
come. 


Ann Intern Med. 2002,137:511-520. 
For author affflations, see end of text. 


wow.annals org 





Maze and understanding the association between 
volume and outcome in the delivery of health ser- 
vices has been the focus of much research since the 1980s 
(1, 2). Recently, purchasers and consumer groups have 
taken an interest in the wider public dissemination of data 
on hospital volume for specific surgical procedures and 
medical conditions (3—5). Because high volume has been 
associated with better health outcomes for a variety of pro- 
cedures and conditions, these groups recommend that con- 
sumers or health plans use data on volume to choose high- 
quality hospitals and physicians. Because reliable, valid, 
and timely information about health outcomes is lacking, 
data on volume are even more attractive. The wisdom of 
this policy, however, depends critically on the strength, 
magnitude, and meaning of the association between vol- 
ume and outcome in health care. 

During the past 20 years, a large body of research has 
focused on measuring and explaining the association be- 
tween patient outcomes and the volume of health services 
provided by hospitals and physicians (1, 2, 6-11). Many 
(but not all) studies have documented that higher volume 
is associated with better outcomes. Two principal hypoth- 
eses have been advanced to explain these relationships: 1) 
Physicians (and hospitals) develop more effective skills if 
they treat more patients (“practice makes perfect”) or 2) 
physicians (and hospitals) achieving better outcomes re- 
ceive more referrals and thus accrue larger volumes (“selec- 


tive referral”) (2, 6, 9, 10). 





Past reviews of this subject have focused only on spe- 
cific procedures or conditions (12-14) or on effects of hos- 
pital volume (12, 15), have included non-population- 
based studies (14—16), or were done before many recent 
primary studies (12, 16). In addition, to our knowledge, 
no comprehensive review has systematically analyzed and 
described the methodologic rigor of this literature. This 
project was undertaken to address some of these limitations 
as part of a 2000 joint workshop of the U.S. Institute of 
Medicine and the National Cancer Policy Board (17). We 
set out to conduct a systematic review of the research evi- 
dence linking volume and outcome in health care, to sum- 
marize and describe the methodologic rigor of the existing 
literature, and to highlight thé research and policy impli- 
cations of these findings. 


METHODS : 
Study Identification and Selection 

We searched MEDLINE for English-language articles 
published between 1 January 1980 and 31 December 2000 
that assessed the relationship between volume and outcome 
in health care. Our search algorithms combined the Med- 
ical Subject Headings (MeSH. terms) and text words out- 
come, outcome assessment, outcome and process assessment, 
volume, utilization, frequency, statistics, and regionalization 
with names of clinical conditions and procedures (Appen- 
dix). Bibliographies were reviewed to identify other articles 
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of interest, and experts were contacted about missed or 
unpublished studies. We also searched the Cochrane Col- 
laboration database. 

For our systematic review, we selected English- 
language articles in which hospital or physician volume was 
an independent variable, health outcomes (for example, 
death, stroke, or clinical complications) were the depen- 
dent variable, samples were community- or population- 
based, and patients had primarily been treated since 1980. 
When multiple articles used the same data, we included the 
most recent or complete article. We excluded studies pub- 
lished before 1980 because clinical and surgical care and 
outcomes have changed considerably since then for nearly 
all of the topics we reviewed. We excluded studies from 
single institutions, voluntary registries, or other conve- 
nience samples because of concerns about reporting bias 
and generalizability. 

Our initial search also identified articles about volume 
and outcome in trauma, newborn intensive care, and organ 
transplantation. We did not include these topics in our 
review because these services have already been extensively 
regionalized or are otherwise highly regulated by govern- 
ment or other administrative bodies. 


Review Methods 

Two of the authors reviewed each article indepen- 
dently, using a standardized abstraction form to record 
study characteristics, methodologic attributes, and research 
results. Reviewers were not blinded to journal, authors. or 
findings. The degree of initial agreement between reviewers 
was very high (k = 0.82 to 1.0). Any discrepancies were 
resolved by discussion. A third reviewer was used in rare 
instances when the original two reviewers did not reach full 
agreement. We critically read each study with an eye to- 
ward assessing its methodologic rigor as well as describing 
its results. 

Our methodologic review focused on key design at- 
tributes that influence the validity and generalizability of 
systematic reviews and the studies on which they are based 
(18, 19). Some preexisting patient factors, such as disease 
severity and burden of comorbid illness, are clear determi- 
nants of outcome independent of volume. Because it is 
necessary to account for differences in such factors to make 
valid comparisons between high- and low-volume provid- 
ers, we assessed the quality of risk-adjustment techniques 
(12, 14, 20). We considered four levels of risk adjustment 
(none, models based on administrative data alone, models 
that included some clinical data, and clinical models with 
good calibration [Hosmer-Lemeshow test]) and discrimi- 
nation (c-statistic = 0.75) (20). In addition, we noted 
whether the investigators controlled for any specific pro- 
cesses of care (medical therapies, surgical techniques, or 
adjunctive procedures) that are known to result in better 
outcomes. Increasing evidence shows that high-volume 
providers may more consistently use proven effective ther- 
apies, such as aspirin or B-blockers in myocardial infarc- 
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tion (21) or adjuvant therapy in breast cancer (22). We 
also noted whether the investigators had explicitly mea- 
sured the appropriateness of patient selection for proce- 
dural conditions. Although there has been little investiga- 
tion of this issue, one study of carotid endarterectomy 
found that high-volume surgeons had a higher proportion 
of operations for inappropriate indications compared with 
low-volume surgeons (23). 

We ascertained four other analytic attributes: the type 
of outcomes assessed, the number of hospitals and physi- 
cians in each study (an indicator of the potential for vari- 
ation at the two provider levels of interest), the number of 
volume strata examined, and the unit of analysis (whether 
effects of hospital and physician volume were assessed). 
Finally, samples that included all patients undergoing a 
specific procedure were considered more generalizable to 
the overall population than studies restricted to patients 
with one type of insurance. 


Statistical Analysis 

Studies that found a statistically significant mortality 
advantage for high-volume providers (P < 0.05) were con- 
sidered positive. For each study, we recorded the definition 
of high and low volume (cases per year) and the overall 
mortality rate of the sample. All summary death rates re- 
flect in-hospital mortality unless otherwise specified. We 
calculated the absolute difference in mortality rate between 
the highest and lowest volume strata reported and ex- 
pressed this as the number of excess deaths per 100 cases 
attributable to low volume. We report medians and ranges 
for high- and low-volume thresholds, mean mortality rates, 
and absolute differences in mortality rates. A few studies 
assessed volume as a continuous variable, making it impos- 
sible to calculate a mortality difference between high- and 
low-volume providers. We included data on whether these 
studies demonstrated statistically significant associations in 
our summary. We used chi-square tests to assess associa- 
tions between positive findings and methodologic at- 
tributes. All analyses were done by using SAS software, 
version 6.12 (SAS Institute, Inc., Cary, North Carolina). 


RESULTS 
Methodologic Characteristics of Included Studies 

Our systematic review identified 254 articles. Eighteen 
articles reported on more than one procedure or condition. 
Because we summarized the literature by topic, we evalu- 
ated each article that studied more than one procedure as 
more than one study. We reviewed a total of 272 studies, 
of which 135 (5396) met all inclusion criteria. These 135 
studies covered 27 clinical topics. Studies were most com- 
monly excluded because volume was not an independent 
variable (7 = 43), the sample was not population based 
(2 = 40), or the study data were obtained before 1980 
(2 = 29). Studies were also excluded if no primary health 
outcomes were assessed, if mixed outcomes were assessed 
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(for example, death plus long length of stay), or if data 
were duplicative. 

We found the literature to be extremely heteroge- 
neous, even for a given procedure, making formal meta- 
analysis impossible. The methodologic characteristics of 
the 135 studies we reviewed are described in Table 1. 
Overall, 124 studies were from the United States, 6 were 
from Canada, 3 were from Europe, and 2 were from the 
United Kingdom. Half of all the studies we identified were 
published since 1998, underscoring the growing interest in 
this topic. The vast majority of reports were based on state 
or national hospital-discharge databases and had sample 
sizes that exceeded 1000 and included 20 or more hospitals 
and 50 or more physicians. For 79% of studies, tke pri- 
mary outcome was death, usually inpatient death. Many 
studies, however, reported 30-day mortality rates, and sev- 
eral articles on cancer reported long-term survival. Twenty- 
one percent of studies measured more than just death. For 
example, all 12 studies of coronary angioplasty also re- 
ported rates of emergency coronary artery bypass surgery, 
and half of the investigations of carotid endarterectomy 
reported stroke or other neurologic outcomes. Ninety per- 
cent of studies analyzed at least three categories of volume, 
usually tertiles or quartiles, and a few analyzed volume (or 
the logarithm of volume) as a continuous variable. 

Among the 135 studies we reviewed, 124 attempted to 
detect the effects of hospital volume on outcome and 45 
compared the influence of physician volume. Most indi- 
vidual studies were one-dimensional, examining hospital 
volume only (6796) or physician volume only (896). Nine 
percent of studies examined both hospiral and physician 
volume but failed to explore joint effects. Only 1696 of 
studies performed multivariate analyses designed to sepa- 
rate the independent or synergistic effects of hospital and 
physician volume on outcomes. 

We were particularly interested in the type of risk- 
adjustment techniques used, if any. Failure to account for 
imbalances in patient case mix among providers cen seri- 
ously confound the relationship between volume and out- 
come. Twelve percent of studies performed no risk adjust- 
ment. Most studies (6096) used administrative data to 
adjust for some combination of age, sex, and discharge 
diagnoses. Approximately one in four studies (2895) used 
clinical data in their risk-adjustment models. Among this 
group, only 10 studies (796) reported risk-adjustment 
models that were robustly discriminating and well cali- 
brated. 

Two other, higher-level methodologic issues were 
rarely addressed. Only two studies (23, 24) measured the 
appropriateness of patient selection. Ten investigatars tried 
to account for differential use of key processes of care be- 
tween high- and low-volume providers. Five studies of can- 
cer (22, 25-28) adjusted for use of adjuvant therapy or 
type of surgical resection. Three studies of coronary angio- 
plasty controlled for use of key pharmacologic therapies 
(heparin, aspirin, or B-blockers) (29, 30) or adjunctive 
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Table 1. Methodologic Characteristics of Reviewed Studles 
(n = 135) 





Characteristic Value, 96 
Sample stze = 1000 persons 82 
Sample representative of overall population 64 
Number of hospitals or physicians studied 

<20 hospitals and <50 physicians i 6 

220 hospitals or 250 physidans 7 

220 hospitals and #50 physicians 87 
Type of primary outcome 

Death 79 

Other clinical outcomes with or without death 21 
Volume analyzed by >2 categories 90 
Unit of analysls 

Hospital or physidan volume 75 

Hospital and physician volume analyzed separately 9 

Hospital and physician volume analyzed simultaneously 16 
Type of risk adjustment 

None 13 

Administrative data 60 

Clinical data 20 

Clinical data with robust prediction model 7 
Appropriateness of patient selection measured 2 
Clinical processes of care measured 7 


L 





procedures (intra-aortic balloon pump or stents) (29, 31). 
In a study of myocardial infarction, Thiemann and col- 
leagues (21) adjusted for use of aspirin, B-blockers, and 
revascularization. Espehaug and colleagues (32), who stud- 
ied total hip replacement, adjusted for prosthesis type and 
use of perioperative antibiotics. 

Summary Findings of Included Studies 

Of the 135 studies we reviewed, 90 examined hospital 
volume only, 11 focused on physician volume only, and 34 
assessed both. Overall, there were 169 assessments of the 
relationship between hospital or physician volume and out- 
comes. One hundred and eighteen comparisons (7096 of. 
the total) indicated a statistically significant association be- 
tween higher hospital or physician volume and better 
health outcomes. No study documented a statistically sig- 
nificant association between higher volume and poorer 
outcomes. Overall, the same proportion of studies reported 
significant associations between outcomes and hospital vol- 
ume (7196) and between outcomes and physician volume 
(6996). Of the 21 studies that examined the independent 
effects of both physician and hospital volume, 12 found 
significant independent effects for both, 4 found significant 
independent effects for hospital volume only, 4 found sig- 
nificant independent effects for physician volume only, and 
one found such effects for neither. ; 

We did not find a simple relationship between the 
quality of risk adjustment and research results. A positive 
relationship between hospital volume and outcome was re- 
ported in 4496 of articles with no risk adjustment, 8296 of 
those with risk adjustment based on administrative data, 
and 50% of those with risk adjustment based on clinical 
data (P < 0.001). We found a positive association between 
physician volume and outcome in 6296 of studies with no 
risk adjustment, 6896 of those with risk adjustment using 
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administrative data, and 7396 of investigations using clin- 
ical risk-adjustment models (P > 0.2). Reports published 
in general medical or medical journals were more likely to 
support a relationship between hospital volume and out- 
come than were those published in surgical journals (86% 
vs. 52%, respectively; P< 0.001). No such relationship 
with publication type was found for studies of physician 
volume and outcome. We found no associations between 
research findings and other methodologic characteristics, 
such as sample size, number of providers, representative- 
ness, type of outcome, number of volume strata, measure- 
ment of processes of care, or year of publication. 

Although the evidence supported the general proposi- 
tion that higher volume is associated with better outcomes, 
the consistency and magnitude of the relationships varied 
greatly. Tables 2 and 3 summarize by topic the character- 
istics and findings of the effects of hospital and physician 
volume. We found the most consistent and striking abso- 
lute differences in mortality rates between high- and low- 
volume hospitals for pancreatic cancer surgery (median dif- 
ference, 13 deaths per 100 cases), esophageal cancer 
surgery (12 deaths per 100 cases), pediatric cardiac surgery 
(11 deaths per 100 cases), treatment of AIDS (9.3 deaths 
per 100 cases), and surgery for unruptured abdominal aor- 
tic aneurysm (3.3 deaths per 100 cases). Evidence to sup- 
port a relationship between hospital volume and outcome 
was much more limited and inconsistent for many other 
common surgical procedures and conditions. For proce- 
dures such as coronary artery bypass grafting (CABG) and 
coronary angioplasty, the median difference in mortality 
rates between high- and low-volume centers was 1.6 and 
0.2 per 100 cases, respectively. Tables 2 and 3 report the 
absolute mortality rates for each condition so that the mag- 
nitude of the volume effect can be compared with the 
underlying adverse event rate. 

Among the smaller subset of investigations of relation- 
ships between physician volume and outcome, the most 
striking differences in mortality rates between high- and 
low-volume surgeons were seen for pancreatic cancer, rup- 
tured abdominal aortic aneurysm, and pediatric cardiac 
surgery (median differences of 3 to 14 deaths per 100 cases 
for the three procedures). Surgeon volume seemed to be a 
more important determinant of outcomes than hospital 
volume in the case of CABG, carotid endarterectomy, sur- 
gery for ruptured abdominal aortic aneurysm, and surgery 
for colorectal cancer. 


DISCUSSION 

Our systematic review of the past 20 years of research 
on the relationship between volume and outcome evalu- 
ated 135 population-based studies involving 27 procedures 
and clinical conditions. The methodologic rigor of pub- 
lished studies was very heterogeneous and was modest 
overall. Most articles examined effects of hospital volume 
or physician volume only. Very few sought to identify the 
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simultaneous contribution of hospital and physician vol- 
ume to outcomes. The quality of risk-adjustment tech- 
niques also varied; only one in four studies used clinical 
data for risk adjustment, and fewer reported robust risk 
models. The limitations of using administrative informa- 
tion for risk adjustment are beyond the scope of our dis- 
cussion but have been reviewed extensively elsewhere (20). 

We found that 7196 of all studies of hospital volume 
and 69% of studies of physician volume reported a statis- 
tically significant association between higher volume and 
better health outcomes. No study documented a statisti- 
cally significant association between higher volume and 
worse outcomes. We are confident that the overall associ- 
ation between hospital volume and outcome is robust. 
However, studies that performed more methodologically 
sophisticated risk adjustment using clinical data were less 
likely to report a positive effect of hospital volume on out- 
come than were studies that did not adjust for risk or used 
administrative data to do so. It is therefore possible that 
subtle differences in disease severity or comorbidity may 
partly explain the association between hospital volume and 
outcome. We found no pattern of less impressive results in 
higher-quality studies in the less extensive literature exam- 
ining the relationship between physician volume and out- 
comes. 

The magnitude of the volume- outcome association 
varied greatly by topic. We found the most consistent and 
striking differences in mortality rates between high- and 
low-volume providers for several high-risk procedures and 
conditions, including pancreatic cancer, esophageal cancer, 
abdominal aortic aneurysms, pediatric cardiac problems, 
and treatment of AIDS. The magnitude of volume- 
outcome relationships for more common procedures, such 
as CABG, coronary angioplasty, and carotid endarterec- 
tomy, for which selective referral and regionalization poli- 
cies have been proposed, was much more modest. This was 
true even after we took the lower average mortality rates for 
these procedures into account. 

This systematic review confirms and extends the find- 
ings of earlier work. Previous reviews have also found that 
the associations between procedure volume and surgery 
outcomes are strongest for pancreatic and esophageal can- 
cer and are more modest or heterogeneous for most other 
conditions (12, 13, 15, 16). Our approach to research syn- 
thesis differed because we sought to comprehensively re- 
view the methodologic rigor and findings of a large num- 
ber of procedures and conditions, focus on population- 
based studies (to increase generalizability), and estimate a 
summary effect of hospital and physician volume across 
studies for each topic. 

Although the literature generally supports the notion 
that high volume is often associated with better outcomes, 
many questions remain about the clinical and policy sig- 
nificance of these relationships. The relative contribution 
of hospital versus physician volume is largely unknown 
because very few studies have examined both types of volume 
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Table 2. Summary of Articles Examining Assoclations between Hospital Volume and Death* 














Procedure or Studies Studies with Range of Time Median Cases per Median Cases per Median Average Medlan Absolute 
Condition (Reference) Included Significant Periods Studied Year Defining Low Year Defining High Mortality Rate Difference in 
Volume- Volume (Range)t Volume (Range)t (Range) Mortality Rate for 
Outcome High vs. Low 
Association Volume (Range) 
n n 
AIDS (38-43) 6 6 1984 to 1994 1 (1 to 160) 100 (5 to 161) 17.3 (9.0 to 25.2) 9.3 (3.7 to 20.1) 
Myocardial Infarction 
(21, 37) 2 2 1980 to 1995 73+ 238+ 13.8 and 15.2§ 2.38] 
Coronary angloplasty 
(31, 34, 44-50)$ 9 5 1989 to 1997 200 (46 to 200) 400 (160 to 1000) 1.4 (0.9 to 2.9) 0.2 (0.0 to 1.4) 
Coronary artery bypass 
surgery (33, 37, 
51-56) 8 6 1980 to 1995 100 (35 to 224) 500 (96 to 1421) 4.1 (2.8 to 6.5) 1.6 (0 to 4.4) 
Pediatric cardiac 
surgery (56-58) 3 3 1988 to 1995 19 (10 to 100) 300 (100 to 400) 7.3 (6.8 to 7.7) 11.0 Q.3 to 15.5) 
Carotid endarterec- 
tomy (24, 35, 59- 
7198 15 7 1980 to 1997 10 (5 to 50) 50 (21 to 100) 1.8 (0.9 to 2.3) 0.4 (—0.5 to 1.8)** 
Surgery for unruptured 
abdominal aortic 
aneurysm (56, 65, 
67, 72-76) 8 7 1980 to 1997 12 (31031) 36 (12 to 433) 7.5 (3.8 to 7.6) 3.3 (1.1 t0 11.6) 
Surgery to repair 
ruptured abdominal 
aortic aneurysm (67, 
72-78) 8 2 1980 to 1995 9 (2 to 10) 20 (5 to 50) 49.8 (40.0 to 63.2) 7.9 (1.5 to 18.7) 
Lower-extremity 
arterial bypass 
surgery (65, 67) 2 1 1982 to 1997 13 and 20 32 and 100 3.1 and 3.8 1.1 and 1.4 
Pancreatic cancer 
surgery (79-88) 10 9 1984 to 1997 5(1to22) 20 (3 to 200) 9.7 (5.810 12.9) 13.0 (3.0 to 17.9) 
Esophageal cancer 
surgery (79, 89, 90) 3 3 1984 to 1997 5 (5 to 10) 30 (11 to 200) 13.9 (8.9 to 14.0) 12.0 (11.0 to 13.9) 
Breast cancer surgery 
(25) 1 1 1984 to 1989 10 151 NA tt 
Colorectal cancer 
surgery (26-28, 52, 
54, 65, 89, 91-93) 10 4 1983 to 1997 18 (10 to 84) 115 (18 to 253) 6.0 (3.5 to 12.3) 1.9 (—1.2 to 9.** 
Lung cancer surgery 
(65, 79, 93, 94) 4 2 1983 to 1997 7 (5 to 37) 19 (11 to 170) 5.5 (1.9 to 12.9) 1.9 (1.6 to 3.9) 
Gastric cancer surgery 
(52, 89, 93) 3 1 1986 to 1997 10 (5 to 15) 63 (15 to 201) 10.9 (6.2 to 12.2) 6.5 (4.0 to 7.1) 
Total hip replacement 
(32, 37, 54, 65, 
95-98) 8 3 1980 to 1997 16 (6 to 42) 100 (15 to 213) 0.8 (0.3 to 3.4) 0.7 (0.0 to 1.4) 
Total knee replace- 
ment (95) 1 1 1993 to 1994 25 200 0.2 0.1 
Hip fracture repair (36, 
95) 2 2 1990 to 1994 25 and 32 73 and 200 3.0 and 7.8 0.7: 
Open prostatectomy 
(99, 100) 2 2 1989 to 1995 25 and 38 54 and 141 0.2 and 0.58 0.1 and 0.28 
Transurethral prosta- 
tectomy (54, 101) 2 2 1980 to 1991 9 and 10 22 and 101 0.98 and 2.955 1.28 and 0.588 
Surgery for ruptured 
cerebral aneurysm 
(102, 103) 2 2 1984 to 1993 1 and 6 5 and 100 15.0 and 19.2 5.8 and 9.0 
Surgery for unruptured 
cerebral aneurysm 
(103) 1 1 1987 to 1993 6 100 8.0 9.0 


* For each study, we calculated (if possible) the absolute difference in mortality rate between the highest- and lowest-volume strata reported. All mortality rates reflect 

in-hospital death unless otherwise specified. Two reviewed studies of surgery for abdominal aortic aneurysm (52, 104) are not classified here because they analyzed 

ruptured and unruptured cases together. Values reported with "and" are values from individual studies rather than medians. NA = not available. 

Definitions indicate the thresholds below or above which a hospital was considered low or high volume. 

Volume was primarily analyzed as a continuous variable with no high- or low-volume threshold specified. 

30-day mortality rate. 

Farley and Ozminkowski (37) reported a 2.296 decrease in the in-hospital mortality rate per each 10% increase in volume. 

One study of primary coronary angioplasty for acute myocardial infarction (30) is not included here but is included in the overall findings. 

** Negative numbers indicare thar high-volume hospitals had higher mortality rates than low-volume hospitals, 

tt Roohan and coworkers (25) publi dara for 5-year survival, not sbort-term mortality. Patients receiving care at the lowest-volume hospitals had a 6096 higher risk for 
death within 5 years than those undergoing surgery at high-volume hospitals. 

tt Value given is for one study only. Dara from the other study were not available. 

§§ 60-day mortality rate. 
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Table 3. Summary of Articles Examining Associations between Physician Volume and Death* 














Median Cases Median Cases Median Average Median Absolute 
per Year per Year Mortality Rate Difference in 
Defining Low Defining High (Range) Mortality Rate for 
Volume Volume High vs. Low 
(Range)t (Range)t Volume (Range) 

1 35 NA NAF 
12 13 NA NAS 


75 (25 to 85) 


55 (51 to 116) 
74 


138 (50 to 250) 


150 (116 to 259) 
75 


1.0 (0.7 to 2.5) 


3.7 (2.4 to 4.4) 
6.8 


0.06 (—0.3 to 0.7))| 


2.2 (0.8 to 5.7) 
29 





Procedure or Condition Studies Studies with Range of 
(Reference) Included a Significant Time Periods 
Volume- Studied 
Outcome 
Association 
AIDS (105) 1 1 1984 to 1994 
Myocardial infarction (106) 1 1 1993 
Coronary angioplasty (29, 31, 

47, 49, 107) 5 1 1990 to 1997 
Coronary artery bypass (33, 

52, 111) 3 3 1986 to 1992 
Pediatric cardiac surgery (57) 1 1 1992 to 1995 
Carotid endarterectomy (23, 

59, 60, 62—64, 66, 69, 70, 

108, 109, 112)4] 12 7 1980 to 1995 
Surgery for unruptured 

abdominal aortic aneurysm 

(73) 1 0 1985 to 1987 
Surgery for ruptured 

abdominal aortic aneurysm 

(73, 77, 78) 3 3 1985 to 1997 
Pancreatic cancer surgery 

(85, 86) 2 1 1984 to 1995 
Breast cancer surgery (22) 1 1 1980 to 1988 
Colorectal cancer surgery (52, 

91-93, 110) 5 4 1983 to 1997 
Lung cancer surgery (93) 1 0 1994 to 1997 
Gastric cancer surgery 

(52, 93) 2 2 1986 to 1997 
Total hip replacement 

| (96-98) 3 2 1988 to 1992 








8 (1 to 30) 30 (5 to 50) 2.0 (0.7 to 2.8) 1.4 (1.2 to 5.8) 
2 10 7.6 32 
4** 10** 53.6 (46.3 to 54.9) 14.5** 
1 and 9 10 and 42 8.0 and 12.9 7.0 and 10.2 
10 50 NA NAtt 
12 (5 to 21) 22 (9 to 40) 3.0 (2.0 to 6.0) 1.9 (1.4 to 1.9) 
22 132 1.9 1.144 
1 and 2 2 and 12 6.2 and 12.2 4.0 and 5.7 
9 (2 to 10) 27 (10 to 100) 0.4 (0.3 to 1.3) 0.0 and 1.7 


For each study, we calculated (if possible) the absolute difference in mortality rate between the highest- and lowest-volume strata reported. All mortality rates reflect 


in-hospital death unless otherwise specified. Values reported with “and” are values from individual studies rather than medians. NA = not available. 
t Definitions indicate the thresholds below or above which a physician was considered low or high volume. 
+ Adjusted relative risk for death was 0.69 for patients of high-volume physicians compared with lowest-volume physicians. 
§ Patients of high-volume physicians had lower in-hospital mortality rates (odds ratio, 0.89). 


--— 


30-day mortality rate. 
** Value given for one study only. Data from other studies were not available. 


tt Patients with high-volume surgeons had better 5-year survival (odds ratio, 0.85). 


Negative numbers indicate that high-volume physicians had higher mortality rates than low-volume physicians. 


t+ Difference in mortality rates between high- and low-volume surgeons was of borderline statistical significance (P = 0.08). 


simultaneously. For some procedures, effects of only hospi- 
tal or only physician volume seemed to be significant. There- 
fore, policies advocating selective referral to high-volume 
providers based solely on hospital (or physician) volume may 
not achieve their intended effect; a low-volume surgeon at a 
high-volume hospital may have significantly poorer results 
than a moderate-volume surgeon at a moderate-volume hos- 
pital (33). Other important synergistic relationships be- 
tween effects of hospital and physician volume probably 
exist as well. 

Even when a compelling volume- outcome relation- 
ship existed, our review revealed wide variations in the 
definitions of high and low volume for a given topic. This 
made it difficult to specify evidence-based recommenda- 
tions about which institutions or physicians are truly high- 
volume providers suitable for "selective referral." For al- 
most every condition or procedure for which at least three 
studies were identified, the thresholds used to define high 
and low volume overlapped substantially, that is, the defi- 
nition of high volume in one study was the number used to 
indicate low volume in another. In many studies, the pro- 
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viders with the lowest volume (often <1 case per year) 
seemed to have markedly worse results than providers in 
the other volume categories, although formal statistical 
analysis of these comparisons was often lacking. More de- 
tailed research will be needed to determine the conditions 
or procedures for which a policy of "selective avoidance" of 
very-low-volume providers might be more appropriate 
than selective referral to high-volume (or very-high- 
volume) providers. 

Most of the studies we reviewed examined the volume 
of services at one period in time; very few explored changes 
in volume and performance over time. This is important 
because complication rates and caseload numbers change 
over time. Over the past 20 years, mortality rates for al- 
most all major procedures have decreased because of major 
advancements in surgical technique, anesthesia practice, 
and perioperative management (34, 35, 111). Conversely, 
the annual volume of some operations, such as carotid 
endarterectomy, has doubled in less than a decade, so that 
providers who were low volume through the early to mid- 
1990s may have much higher annual caseloads a few years 
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later (35, 113). Because most of the studies we reviewed 
were based on data from the 1980s to mid-1990s, the 
extent to which their findings reflect current practice and 
volume is unclear. 

The few studies that analyzed longitudinal trends in 
volume- outcome relationships found that the relative and 
absolute differences in performance between high- and 
low-volume providers narrowed over time (12, 34, 111). In 
addition, articles that tracked changes in individual hospi- 
tal volume over time found that flucuating numbers of 
cases within the same institution had no or minimal effects 
on outcomes (36, 37, 114). This suggests that volume— 
outcome relationships may reflect fixed differences in the 
overall quality between high- and low-volume providers, 
rather than the principle of "practice makes perfect." 

Missing from most of the research we reviewed was an 
exploration of the mechanism through which volume in- 
fluences outcomes. Volume is clearly a proxy measure of 
other things because it cannot directly produce good or 
bad results. Specific processes of care, correlated with vol- 
ume, are the most likely explanatory factors. High-volume 
hospitals or physicians may use effective treatments more 
often than their low-volume counterparts. In one study of 
myocardial infarction, differential use of therapies proven 
to be effective (thrombolytics, aspirin, B-blockers, angio- 
tensin-converting enzyme inhibitors, and revascularization) 
explained one third of the survival advantage attributed to 
high-volume hospitals (21). Future investigations of 
volume- outcome relationships may be able to make im- 
portant contributions by identifying specific differences in 
clinical management or procedural techniques between 
high-volume providers with good outcomes and low- 
volume provider with poor ones. Such studies would not 
only help uncover the mechanism through which caseload 
influences health but may also discover ways to achieve 
better outcomes in many procedures for which random- 
ized, controlled trials are not feasible. 

It is important to emphasize that any relationship be- 
tween volume and outcome is true only on average. Out- 
comes vary widely among individual hospitals and physi- 
cians, Some low-volume providers have good outcomes, 
and some high-volume providers have poor outcomes. In 
New York State's 2000 report on cardiac surgery, almost 
half (47%) of high-volume CABG hospitals (27500 proce- 
dures per year) and one third of high-volume cardiac sur- 
geons (2150 procedures per year) had risk-adjusted mor- 
tality rates that were greater than the statewide average 
(115). 

Our study has some limitations. First, we cannot be 
sure that we identified all relevant studies because MED- 
LINE does not uniformly catalog this topic. However, we 
used a broad electronic search strategy, examined bibliog- 
raphies by hand, and contacted experts in the field. Sec- 
ond, we cannot exclude a negative publication bias that 
might have diminished the number of studies failing, to 
report the expected association. Third, the literature was 
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too heterogeneous to permit formal quantitative meta- 
analysis. Nonetheless, we believe the medians and ranges of 
the volume—outcome effects we report will provide i impor- 
tant and generalizable data by which to assess the magni- 
tude and meaning of these relationships. 


CONCLUSION 

Twenty years of research have established that, for 
some procedures and conditions, higher volume among 
hospitals and physicians is associated with better outcomes. 
However, the magnitude of the relationship varies greatly 
among individual procedures and conditions. The clinical 
and policy significance of this finding is complicated by 
methodologic shortcomings of many studies. Even when a 
significant association exists, volume does not predict out- 
come well for individual hospitals or physicians. Investigat- 
ing precisely what physicians and hospitals with high vol- 
umes and good outcomes do differently from those with 
low volume and poor outcomes is likely to contribute sub- 
stantially to our knowledge and our ability to improve care 
for all patients. 


APPENDIX: MEDLINE SEARCH ALGORITHM 

Our search algorithm was as follows: AIDS[mesh] OR liver 
diseases/surgery[mesh] OR lung diseases/surgery[MESH] OR 
coronary artery bypass[mesh] OR endarterectomy,carotid[ mesh] 
OR neoplasms/surgery[mesh]OR angioplasty[mesh] OR myocar- 
dial infarction[mesh] OR vascular surgical procedures[mesh]OR 
peripheral vascular diseases/surgery[mesh]OR — arthroplasty, re- 
placement, knee[mesh]OR . arthroplasty,replacement,hip[mesh]) 
AND utilization[subheading] AND (volume[Text word] OR fre- 
quency[Text word] OR frequent [Text word] OR statistics[sub- 
heading) AND (outcome assessment[mesh] OR outcome and 
process assessment[mesh] OR outcome[Text word] OR regional- 
ization [text word]). 
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The Choice: Lewellys F. Barker and the Full-Time Plan 


Charles S. Bryan, MD, and M. Shawn Stinson, MD 


In 1914, Lewellys F. Barker, William Osler's successor as Professor 
of Medicine and physiclan-in-chief at Johns Hopkins University 
School of Medicine, resigned to enter private practice rather than 
accept the terms of a full-time plan, whereby professors In clinical 
departments would be salaried like other professors In the univer- 
sity. Barker had been an early proponent of the full-time plan. His 
decision reflected not only a personal desire for a larger Income 
but also contradictions inherent In the Flexnerlan ideal of clinical 
medicine as a research-orlented university discipline devold of 


ommercialism in academic medicine, faculty compen- 

sation, and the relationship of full-time to part-time or 
volunteer faculty are delicate issues in American medicine 
that have never been satisfactorily resolved. These issues 
came to the forefront in 1914 when Lewellys F. Barker, 
William Osler's successor as Professor of Medicine at the 
Johns Hopkins University School of Medicine and physi- 
cian-in-chief at the Johns Hopkins Hospital, resigned to 
enter private practice rather than accept the terms of a 
full-time plan, whereby professors in clinical departments 
would receive fixed salaries and have no financial incentives 
to see patients. Barker had been an early proponenr of the 
full-time plan and never rejected its basic premise. He 
made significant contributions as a private practitioner, but 
the predicaments he faced in 1914 continue to pester the 
medical profession in the United States. 


THE FULL-TIME PLAN 

Until 1913, professors in clinical departments at med- 
ical schools in the United States typically earned most of 
their income in private practice. Osler, for example, would 
now be considered a part-time professor. He generally 
taught in the morning and then spent his afternoons in a 
practice that became quite lucrative but left him harried. 
Therefore, in 1905, he readily accepted the invitation to a 
more leisurely lifestyle at Oxford (1, 2). The full-time plan 
began on 23 October 1913 when the General Education 
Board of the Rockefeller Foundation resolved to fund full- 
time professorships at Johns Hopkins. The background 
story, familiar to medical historians, featured as dramatis 
personae the anatomist Franklin P. Mall, the pathologist 
William H. Welch, the educator Abraham Flexner, the 
industrialist John D. Rockefeller, and the Baptist ninister 
Frederick T. Gates, who became Rockefeller’s adviser in 
philanthropic matters (3, 4). Others included the patholo- 
gist Simon Flexner (Abraham Flexner’s brother) and Osler. 
After reading The Principles and Practice of Medicine by 
Osler, Gates determined that funding scientific medicine 
would be the best use of Rockefeller funds. This led to the 
Rockefeller Institute for Medical Research, with Simon 
Flexner as director and Welch as president. Gates also con- 


financial Incentives to see patients. In private practice, Barker 
malntalned a high profile as a teacher, writer, supporter of the 
Johns Hopkins medical Institutions, and public figure. The Issues 
ralsed by his difficult decision remain relevant and have not been 
satisfactorily resolved. 


Ann intem Med. 2002;137:521-525. 
For author affiliations, see end of text. 


WWW.angals org 





cluded that scientific medicine would advance only if clin- 
ical departments were placed on the same basis as others 
within the university, meaning that professors would de- 
vote most of their time and energy to teaching and re- 
search. This idea resonated with a group of basic-science 
faculty at Johns Hopkins, where Welch and Mall had 
reached the same conclusion. After his 1910 report on the 
sorry state of most medical schools in the United States, 
Abraham Flexner embraced the idea and later joined the 
General Education Board, where he displaced Gates in 
power and influence and oversaw the creation of The Wil- 
liam H. Welch Endowment for Clinical Education and 
Research. Barker, who was close to all of these men except 
Rockefeller and Abraham Flexner, was apparently the first 
physician to champion the full-time plan in public (5). 

Lewellys Franklin Barker (1867 to 1943), like Osler, 
was a native of Ontario and the son of a minister. He came 
to Baltimore in 1891 at Osler's invitation and secured a 
residency position with Osler when another man canceled 
his plans. For most of the next 9 years, Barker lived in the 
Administration Building of the Johns Hopkins Hospital, 
where he worked first with Osler in medicine and then 
with Welch and Simon Flexner in pathology and Mall in 
anatomy. Although he apparently intended, from the on- 
set, to make clinical medicine his career, Barker was steered 
by his mentors toward a thorough grounding in basic sci- 
ence. He became an authority on the histology of the ner- 
vous system and, at Mall's urging, studied extensively in 
Germany. Barker was especially impressed by Friedrich von 
Müller of Munich, the great clinician-teacher who stressed 
the importance of experimentation in clinical medicine. In 
1899, on Mall's recommendation, Barker was appointed 
professor and chair of anatomy at the University of Chi- 
cago. President Daniel C. Gilman of Johns Hopkins called 
his departure "a real loss" (6). 

Barker was close to Osler (Figure 1), but Mall (Figure 
2) would be the more influential mentor. Between 1900 
and March 1905, Mall wrote Barker at least 74 personal 
letters. Mall expressed his "deep satisfaction over your suc- 
cesses" (7) and reinforced "the advantage in having the 
medical work absolutely blended with the university —& 
this will tell in the long run” (8). Mall’s opportunity to 
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Figure 1. Lewellys F. Barker (left) with William Osler in 1909. 














Courtesy of the Alan Mason Chesney Medical Archives of the Johns 
Hopkins Medical Institutions, with permission. 


secure the eloquent Barker as his spokesperson came on 28 
February 1902, when Barker was invited to address the 
Western Alumni of the Johns Hopkins University on the 
occasion of the university's 25th anniversary. Barker's topic 
was "Medicine and the Universities." Barker argued that if 
true university hospitals could be created through substan- 
tial endowments, "the men engaged to work in them 
should be chosen with the same care as to talents, attain- 
ments and personality as is exercised in the choice of any 
other professor in the university." Full-time clinical faculty 
members, he argued, should be well paid and should not 
engage in private practice. If and when they should ever see 
private patients in difficult cases, "the fees received from 
them might be contributed to the budgets of the hospitals 
themselves, in order to remove all temptation" (9). Welch 
applauded Barker's comments as being "undoubtedly on 
the right track" (10). 

When Osler announced his intent to resign from the 
faculty in 1904, Mall led Barker's campaign for the profes- 
sorship. He kept Barker informed about the search process, 
telling him that it was on the "clinical [side] that the op- 
position took its stand” but that a strong group wanted “a 
real professor who is willing to take the next step" (11). 
The choice came down to three of Osler's favorite protégés: 
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Barker, William S. Thayer, and George Dock. Although he 
may have preferred Thayer, Osler chose not to force the 
issue and wrote Barker, “I am taking Plato’s advice and 
sitting under a wall until the storm is over" (12). When the 
decision was made in Barker's favor, the elated Mall out- 
lined a detailed "Program for Life" for Barker (13). 

The fly in the ointment was that the money was not 
available for an adequate full-time salary. Mall told Barker 
that the arrangements would be “Dr. Osler's salary & a 
little practice at the hospital" (14). Barker confided to his 
wife, “Dr. Mall thinks that I should make no conditions 
but say plain yes or no" (15). Osler departed Baltimore on 
15 May 1905 to be succeeded by Barker at a modest salary 
that could be supplemented through private practice. 

At first, Barker met Mall's expectations. Within his 
department, he developed a biological laboratory, a bio- 
chemical laboratory, and a physiological laboratory. These 
laboratories, which were prototypes for today's research- 
oriented divisions within departments of medicine, made 


Figure 2. Franklin Paine Mall, principal architect of the 
full-time plan. 














Courtesy of the Alan Mason Chesney Medical Archives of the Johns 
Hopkins Medical Institutions, with permission. 
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experimental clinical research a priority at Johns Hopkins 
(16, 17). To a large extent, Barker gradually expelled the 
reservations that some had expressed about his clinical abil- 
ities and, as Osler had done, established a private practice 
at his residence. Meanwhile, Welch actively championed 
the full-time plan (18). He gained the support of successive 
Hopkins deans (19), pursued the idea with Gates, and 
developed a written proposal that led in 1911 to a formal 
request to John D. Rockefeller for $1.2 million to Johns 
Hopkins "for the establishment of full time" (20). For rea- 
sons that have riever been entirely clear, the monies were 
not appropriated until 1913, although oppositior from 
Osler and others may have been a factor. Welch recognized 
that "at least in the inception of the plan the men who 
would be desired and would be fitted for the chief posi- 
tions could accept them only at a large pecuniary sacrifice" 
(21). Under Welch's proposal, professors would be salaried 
at $10 000, associate professors at about $2500, anc chiefs 
of the clinical laboratory at $1500. A $10 000 salary in 
1914 would be $178 700 in year 2002 dollars (based on 
Consumer Price Index, U.S. Bureau of Labor Statistics), 
which is well below the 20th percentile for chairs of de- 
partments of medicine in the United States (22). On 14 
February 1914, a formal memorandum of agreement was 
reached between the General Education Board and the 
Johns Hopkins University, whereby the Departments of 
Medicine, Surgery, and Pediatrics would be put on a full- 
time basis. William S. Halsted, the chair of surgezy, and 
John Howland, the chair of pediatrics, accepted, but 
Barker declined. Welch asked Barker if he would accept a 
$20 000 salary if it could be arranged. Barker, who would 
later write that Welch “was almost as naive about personal 
finances as the average debutante” (23), replied cordially 
but coolly that because the suggestion was hypothetical, he 
would not comment on it (24). Barker was gracious at 
meetings (25), smiled at a cartoon in the Baltimore Amer- 
ican implying that physicians at Johns Hopkins had been 
made mercenary by the lures of private practice, and of- 
fered to help his successor, Theodore C. Janeway of New 
York. Barker spent the remaining 29 years of his life in 
private practice in Baltimore. 


THE CHOICE 

Why did Barker reject for himself the full-time plan 
that he had helped create? At least three reasons can be 
advanced, of which the most obvious was the desire for a 
larger income. His family of origin had been poor, he had 
learned to be entrepreneurial early in life, he had paid for 
his own education with outside jobs, he had married and 
grown accustomed to a good lifestyle, and he had incurred 
a financial burden as a result of his first child's ecquired 
mental retardation caused by meningoencephalitis. A sec- 
ond explanation can be derived from Barker's personal tra- 
jectory, as understood from today's perspectives on career 


development and the adult life cycle (26). By 1914, Barker 
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had “become his own man,” and Mall was no longer a 
significant mentor. His major organizational impact on the 
Department of Medicine at Johns Hopkins lay behind 
him, he had no personal research agenda, and he had be- 
come interested in patient care. The final possible reason 
for Barker’s rejection of the full-time plan is that he prob- 
ably realized, at least subconsciously, contradictions inher- 
ent in the Flexnerian ideal of clinical medicine as a 
research-oriented university discipline devoid of incentives 
for practice. This ideal was, in fact, controversial on both 
sides of the Atlantic (27-29), and even Germany's von 
Müller attacked the full-time system as “directly prejudicial 
to the teacher and to the school" (28). There is no evidence 
that Barker embraced the attitude, sometimes bordering on 
hostility, that Mall and certain other basic scientists of that 
era held toward clinical faculty who earned income 
through patient care (30). 

Osler, among others, thought that Barker had been 
treated unfairly. He wrote Barker, "It seems to me too that 
there is an ethical question in this, —how far the Trustees 
or the Faculty have the right to change conditions under 
which you accepted the professorship" (31). He later 
added, "You have been harshly treated from the standpoint 
of ordinary academic courtesy" (32). However, Barker 
never spoke against the full-time plan, despite encourage- 
ments to do so, and never offended the plan's protagonists. 
He held fast to the belief that the full-time plan encour- 
aged experimental medicine (33). Barker remained close to 
Welch whom he served as personal physician. Gates, who 
also saw Barker as a patient (34), praised him privately: 
“To your ideals ... we owe I suppose more than to any 
other factor our present progress” (35). Barker would later 
urge “utilization of both whole-time men and part-time 
men in clinical work” for its “many advantages over an exclu- 
sively whole-time or an exclusively part-time staff” (36). 

Barker thrived in private practice but continued to 
contribute to academic medicine. He organized an efficient 
model of group practice that allowed him to devote sub- 
stantial time, including lengthy summer vacations, to in- 
tellectual pursuits. At Johns Hopkins, he continued his 
popular weekly clinics; served on numerous committees; 
succeeded Welch in 1926 as chairman of the Medical 
Board; and influenced a wealthy patient, Lucy James, who 
gave Johns Hopkins $400 000 that enabled the building of 
a Woman’s Clinic. He urged cooperation among special- 
ties, espoused what is now called the biopsychosocial model 
of disease, delineated the relationship of generalist physi- 
cians to consultants, outlined a comprehensive approach to 
diagnosis, promoted teaching in nonuniversity hospitals, 
and underscored the coming importance of genetics and 
geriatrics. He held major visiting professorships. He served. 
as vice-president of the American Medical Association and 
as president of the Association of American Physicians, the 
Association for the Study of Internal Secretions, and the 
Southern Medical Association. He became a sought-after 
speaker and a public figure, giving popular advice to the 
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laity about how to deal with the stresses of everyday life; 
how to eat properly; how to succeed (37); and how to Live 
Long and Be Happy, the title of one of his books (38). On 
7 March 1934, Barker represented the medical profession 
at a symposium in Madison Square Garden on "The Case 
of Civilization versus Hitlerism." After 1914, Barker wrote 
almost 200 papers, 12 books, and an autobiography. He 
died in 1943, leaving an estate valued at $219 818, or $2.3 
million in year 2002 dollars. 


CONCLUSIONS 

In "The Choice," William Butler Yeats observed: "The 
intellect of man is forced to choose/Perfection of the life or 
of the work." Barker's choice afforded him a great deal of 
both. As Osler's successor at Johns Hopkins, he had helped 
to usher in a new era of clinical science based on experi- 
mentation. In practice, he exemplified the ability of private 
physicians to contribute substantially to medical education 
and to the public welfare. In retrospect, the full-time plan, 
as conceived by Mall, Welch, and others and as articulated 
in Barker's seminal address on “Medicine and the Univer- 
sities," was flawed by ambiguities inherent in the relation- 
ships between and among universities, medical schools, 
hospitals, and physicians in private practice. The full-time 
plan for clinical faculty—that is, the strict full-time plan as 
opposed to the "geographic" full-time plan, whereby fac- 
ulty could supplement their incomes through practice 
did not succeed (39, 40). However, the growth of clinical 
faculties during the 20th century markedly reduced the 
role of private practitioners in medical education (41, 42). 
Moreover, the "active invasion of the hospitals bv the uni- 
versities," proposed by Osler (43) and others, did not an- 
ticipate the problematic expansion of universities into nu- 
merous areas of service-oriented economic relevance (44). 
Barker eventually concluded: "The private practice of med- 
icine works well in America" (45). Ideally, adequate public 
funding of medical education would render the depen- 
dence of medical schools on practice income unnecessary; 
full-time faculty would be rewarded mainly for excellence 
in teaching, research, and scholarship; and individuals 
could shift back and forth between full-time faculties and 
the private sector as their priorities change within a seam- 
less medical profession. However, and in summary, the 
dilemma faced by Barker in 1914 reflects tensions that 
seem largely insolvable at present, at least within the con- 
text of a free and pluralistic society. 
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Screening for Osteoporosis in Postmenopausal Women: 


Recommendations and Rationale 


U.S. Preventive Services Task Force* 


This statement summarizes the current U.S. Preventive Services 
Task Force (USPSTF) recommendations on screening for osteopo- 
rosis and the supporting scientific evidence and updates the 1996 
USPSTF recommendations on this topic. The complete USPSTF 
recommendation and rationale statement on this topic, which in- 
cludes a brief review of the supporting evidence, is available 
through the USPSTF Web site (www.preventiveservices.ahrq.gov), 
the National Guideline Clearinghouse (www.guideline:gov), and 
in print through the Agency for Healthcare Research and Quality 
Publications Clearinghouse (telephone, 800-358-9295; e-mail, 


ahrqpubs@ahrq.gov). The complete information on which this 
statement is based, including evidence tables and references, is 
available in the accompanying article in this issue and in the 
summary of the evidence and the systematic evidence review on 
the Web sites already mentioned. 


Ann Intern Med. 2002;137:526-528. 
See related article on pp 529-541. 
For a list of the members of the U.S. Preventive Services Task Force, see the 
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Appendix. 





SUMMARY OF RECOMMENDATIONS 


The U.S. Preventive Services Task Force (USPSTF) rec- 
ommends that women 65 years of age and older be screened 
routinely for osteoporosis. The USPSTF recommends that 
routine screening begin at 60 years of age for women at in- 
creased risk for osteoporotic fractures (see Clinical Consider- 
ations for a discussion of women at increased risl). This is a 
grade B recommendation. (See Appendix Table 1 for a de- 
scription of the USPSTF classification of recommendations.) 


The USPSTF found good evidence that the risk for osteopo- 
rosis and fracture increases with age and other factors, that bone 
density measurements accurately predict the risk for fractures in 
the short term, and that treating asymptomatic women with os- 
teoporosis reduces their risk for fracture. (See Appendix Table 2 
for a description of the USPSTF classification of levels of 
evidence.) The USPSTF concludes that the benefits of screening 
and treatment are of at least moderate magnitude for women at 
increased risk by virtue of age or presence of other risk factors. 


The USPSTF makes no recommendation for or 
against routine osteoporosis screening in postmenopausal 
women who are younger than 60 years of age or in women 
60 to 64 years of age who are not at increased risk for 
osteoporotic fractures. This is a grade C recommendation. 


The USPSTF found fair evidence that screening women 
at lower risk for osteoporosis or fracture can identify additional 
women who may be eligible for treatment for osteoporosis, but 
it would prevent a small number of fractures. The USPSTF 
concludes that the balance of benefits and harms of screening 
and treatment is too close to make a general recommendation 


for this age group. 


CLINICAL CONSIDERATIONS 


Modeling analysis suggests that the absolute benefits of 
screening for osteoporosis among women 60 to 64 years of 
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age who are at increased risk for osteoporosis and fracture 
are comparable to those of routine screening in older 
women. The exact risk factors thar should trigger screening 
in this age group are difficult to specify based on evidence. 
Lower body weight (weight « 70 kg) is the single best 
predictor of low bone mineral density (1, 2). Low weight 
and no current use of estrogen therapy are incorporated 
with age into the three-item Osteoporosis Risk Assessment 
Instrument (1). There is less evidence to support the use of 
other individual risk factors (for example, smoking, weight 
loss, family history, decreased physical activity, alcohol or 
caffeine use, or low calcium and vitamin D intake) as a 
basis for identifying high-risk women younger than 65 
years of age. At any given age, African-American women 
on average have higher bone mineral density than white 
women and are thus less likely to benefit from screening. 


Among different bone measurement tests performed at 
various anatomic sites, bone density measured at the fem- 
oral neck by dual-energy x-ray absorptiometry is the best 
predictor of hip fracture and is comparable to forearm 
measurements for predicting fractures at other sites. Other 
technologies for measuring peripheral sites include quanti- 
tative ultrasonography, radiographic absorptiometry, 
single-energy x-ray absorptiometry, peripheral dual-energy 
x-ray absorptiometry, and peripheral quantitative com- 
puted tomography. Recent data suggest that peripheral 
bone density testing in the primary care setting can also 
identify postmenopausal women who have a higher risk for 
fracture over the short term (1 year). Further research is 
needed to determine the accuracy of peripheral bone den- 
sity testing in comparison with dual-energy x-ray absorpti- 
ometry. The likelihood of being diagnosed with osteopo- 
rosis varies greatly depending on the site and type of bone 
measurement test, the number of sites tested, the brand of 
densitometer used, and the relevance of the reference 
range. 
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Estimates of the benefits of detecting and treating os- 
teoporosis are based largely on studies of bisphosphonates. 
Some women, however, may prefer other treatment op- 
tions (for example, hormone replacement therapy, selective 
estrogen receptor modulators, or calcitonin) based on per- 
sonal preferences or risk factors. Clinicians should review 
with patients the relative benefits and harms of available 
treatment options, and uncertainties about their efficacy 
and safety, to facilitate an informed choice. No studies 
have evaluated the optimal intervals for repeated screening. 
Because of limitations in the precision of testing, a mini- 
mum of 2 years may be needed to reliably measure a 
change in bone mineral density; however, longer intervals 
may be adequate for repeated screening to identify new 
cases of osteoporosis. Yield of repeated screening will be 
higher in older women, those with lower bone mineral 
density at baseline, and those with other risk factors for 
fracture. 


There are no data to determine the appropriate age to 
stop screening and few data on osteoporosis treatment in 
women older than 85 years of age. Patients who receive a 
diagnosis of osteoporosis fall outside the context of screen- 
ing but may require additional testing for diagnostic pur- 
poses or to monitor response to treatment. 


The brief review of the evidence and other sections that 
are normally included in USPSTF recommendations are 
available in the complete recommendation and rationale state- 
ment on the USPSTF Web site (www.preventiveservices 


-ahrq.gov). 


RECOMMENDATIONS OF OTHERS 

In 1998, the National Osteoporosis Foundation, in 
collaboration with other professional organizations, issued 
screening guidelines recommending bone density testing 
for all women 65 years of age or older, as well as younger 
postmenopausal women who have had a fracture or who 
have one or more risk factors for osteoporosis (3). Collab- 
orating groups included the American Academy of Ortho- 
paedic Surgeons, the American College of Obstetricians 
and Gynecologists, the American Geriatrics Society, the 
American College of Radiology, the American College of 
Rheumatology, the American Academy of Physical Medi- 
cine and Rehabilitation, the American Association of Clin- 
ical Endocrinologists, the Endocrine Society, and the 
American Society for Bone and Mineral Research. The 
American Association of Clinical Endocrinologists released 
revised guidelines in 2001 (4). A 2000 Consensus Devel- 
opment Conference sponsored by the U.S. National Insti- 
tutes of Health concluded that the value of universal os- 
teoporosis screening was not yet established (5). The 
conference panel recommended an individualized ap- 
proach to screening, noting that bone density measure- 
ment is appropriate when it will aid the patient's decision 
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to institute treatment. The Canadian Task Force on Pre- 
ventive Health Care is currently revising its recommenda- 
tions on screening for osteoporosis. 


APPENDIX 

Members of the U.S. Preventive Services Task Force are 
Alfred O. Berg, MD, MPH, Chair (University of Washington, 
Seattle, Washington); Janet D. Allan, PhD, RN, CS, Vice-Chair 
(School of Nursing, University of Maryland, Baltimore, Balti- 
more, Maryland); Paul S. Frame, MD (Tri-County Family Med- 
icine, Cohocton, and University of Rochester, Rochester, New 
York); Charles J. Homer, MD, MPH (National Initiative for 
Children’s Healthcare Quality, Boston, Massachusetts); Mark S. 
Johnson, MD, MPH (University of Medicine and Dentistry of 
New Jersey-New Jersey Medical. School, Newark, New Jersey); 
Jonathan D. Klein, MD, MPH (University of Rochester School 
of Medicine, Rochester, New York); Tracy A. Lieu, MD, MPH 
(Harvard Pilgrim Health Care and Harvard Medical School, Bos- 
ton, Massachusetts); Cynthia D. Mulrow, MD, MSc (University 
of Texas Health Science Center, Audie L. Murphy Memorial 
Veterans Hospital, San Antonio, Texas); C. Tracy Orleans, PhD 
(The Robert Wood Johnson Foundation, Princeton, New Jer- 
sey); Jeffrey F. Peipert, MD, MPH (Women and Infants’ Hos- 
pital, Providence, Rhode Island); Nola.J. Pender, PhD, RN 
(University of Michigan, Ann Arbor, Michigan); Albert L. Siu, 
MD, MSPH (Mount Sinai School of Medicine, New York, New 
York); Steven M. Teutsch, MD, MPH (Merck & Co., Inc., West 
Point, Pennsylvania); Carolyn Westhoff, MD, MSc (Columbia 
University College of Physicians and Surgeons, New York, New 
York); and Steven H. Woolf, MD, MPH (Virginia Common- 
wealth University, Fairfax, Virginia). 


Appendix Table 1. U.S. Preventive Services Task Force Grades 
and Recommendatlons* 





Grade Recommendation 


A The USPSTF strongly recommends that clinidans routinely provide 
[the service] to eligible patients. The USPSTF found good 
evidence that [the service] Improves Important health outcomes 
and concludes that benefits substantially outweigh harms. 

B The USPSTF recommends that clinicians routinely provide [the 
service] to eligible patients.. The USPSTF found at least fair 
evidence that [the service] improves Important health outcomes 
and concludes that benefits outweigh harms. 

Cc The USPSTF makes no recommendation for or against routine 
provision of [the service]. The USPSTF found at least fair 
evidence that [the service] can Improve health outcomes but 
concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D The USPSTF recommends against routinely providing [the service] 
to asymptomatic patients, The USPSTF found at least fair 
evidence that [the service] is ineffective or that harms outweigh 
benefits. ] 

I The USPSTF condudes that the evidence is Insufficient to 

recommend for or against routinely providing [the service]. 

Evidence that the [service] is effective Is lacking, of poor 

quality, or conflicting, and the balance of benefits and harms 

cannot be determined. 





L_ 


* The U.S. Preventive Services Task Force (USPSTF) es its recommendations 
according to one of five classifications (A, B, C, D, J) reflecting the strength of 
evidence and magnitude of net benefit (benefits minus harms). 
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Appendix Table 2. U.S. Preventive Services Task Force Grades 
for Strength of Overall Evidence" 





Grade Definition 


Good Evidence includes consistent results from well-desigred, well- 
conducted studies in representative populations that directly 
assess effects on health outcomes 

Fair Evidence is sufficient to determine effects on health outcomes, 
but the strength of the evidence is limited by the number, 
quality, or consistency of the individual studies; 
generalizability to routine practice; or indirect nature of the 
evidence on health outcomes 

Poor Evidence is insufficient to assess the effects on health outcomes 
because of limited number or power of studies, important 
flaws in their design or conduct, gaps in the chain of 
evidence, or lack of information on important healt: 
outcomes 





* The U.S. Preventive Services Task Force (USPSTF) grades the quality of the 
overall evidence for a service on a three-point scale (good, fair, poor). 


From the U.S. Preventive Services Task Force, Agency for Healthcare 
Research and Quality, Rockville, Maryland. 


Requests for Single Reprints: Reprints are available from the JSPSTF 
Web site (www.preventiveservices.ahrq.gov) and in print through the 
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Agency for Healthcare Research and Quality Publications Clearinghouse 
(800-358-9295). 
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Screening for Postmenopausal Osteoporosis: A Review of the Evidence 
for the U.S. Preventive Services Task Force 


Heldi D. Nelson, MD, MPH; Mark Helfand, MD, MPH; Steven H. Woolf, MD, MPH; and Janet D. Allan, PhD, RN 


Background: Although osteoporotic fractures presént an enor- 
mous health burden, It Is not dear whether screening to Identify 
high-risk persons Is appropriate. 

Purpose: To examine evidence on the benefits and harms of 
screening postmenopausal women for osteoporosis. 


Data Sources: MEDLINE (1966 to May 2001), HealthSTAR 
(1975 to May 2001), and Cochrane databases; reference lists; and 
experts. 

Study Selection: English-language abstracts that Included orig- 
inal data about postmenopausal women and osteoporosis and 
addressed the effectiveness of risk factor assessment, bone den- 
sity tests, or treatment were Included. 


Data Extraction: Selected information about patient popula- 
tion, Interventions, clinical end points, and study design were 
extracted, and a set of criteria was applled to evaluate study 
quality. 


Data Synthesis: No trials of the effectiveness of screening have 


alf of all postmenopausal women will have an osteo- 
porosis-related fracture during their lives, including 
- one quarter who will develop a vertebral deformity (1) and 
15% who will suffer a hip fracture (2). Hip fractures are 
associated with high mortality rates and loss of indepen- 
dence (3, 4). Although many vertebral fractures are de- 
tected only incidentally on radiography, some cause severe 
pain, leading to 150 000 hospital admissions per year in 
persons older than 65 years of age, 161 000 physician of- 
fice visits, and more than 5 million days of restricted activ- 
ity in those 45 years of age or older (5). 

Low bone density has been used to predict risk for 
fractures as well as to diagnose osteoporosis. Osteoporosis 
has been defined as “a systemic skeletal disease character- 
ized by low bone mass arid microarchitectural detericration 
of bone tissue, leading to enhanced bone fragility and a 
consequent increase in fracture risk” (6, 7). This definition 
emphasizes that, in addition to bone mass, the structure of 
bone is an important factor in the pathogenesis of fractures. 

A World Health Organization working group (8) pro- 
posed that osteoporosis should be diagnosed in epidemio- 
logic studies when bone mineral density is 2.5 SDs oz more 
below the mean for healthy young adult women at the 
spine, hip, or wrist (corresponding to a T-score = —2.5) or 
when patients have a history of atraumatic fracture (9). By 
the World Health Organization definition, up to 70% of 
women older than 80 years of age have osteoporosis (10). 
Age is also an important factor in the relationship between 
bone density and the absolute risk for fracture. Older 
women have a much higher fracture rate than younger 
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been published. Instruments developed to assess clinical risk fac- 
tors for low bone density or fractures have moderate to high 
sensitivity and low specificity. Among different bone density tests 
measured at various sites, bone density measured at the femoral 
neck by dual-energy x-ray absorptiometry Is the best predictor of 
hip fracture. Women with low bone density have approximately a 
40% to 50% reduction In fracture risk when treated with blsphos- 
phonates. 


Conclusions: Population screening would be based on evidence 
that the risk for osteoporosis and fractures increases with age, that 
the short-term risk for fracture can be estimated by bone denstty 
tests and risk factors, and that fracture risk can be reduced with 
treatment. The role of risk factor assessment and different bone 
density techniques, frequency of screening, and Identification of 
subgroups for which screening is most effective remain unclear. 


Ann intem Med. 2002;137:529-541. 
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women with the same bone density because of increasing 
risk from other factors, such as bone quality and tendency 
to fall (11). 

Despite the high prevalence of osteoporosis and the 
effect of fractures on mortality, independence, and quality 
of life, it is not clear whetber it is appropriate to screen 
asymptomatic postmenopausal women. Recent systematic 
reviews and guidelines disagree about which women should 
be screened and when (12-20). This disagreement reflects, 
in part, gaps in the evidence. For example, most guidelines 
recommend using risk factors to select patients for bone 
density testing, but because of inadequate data there is no 
consensus on which risk factors to use. As part of the U.S. 
Preventive Services Task Force update of its 1996 recom- 
mendation (21), we examined evidence on the benefits and 
harms of screening postmenopausal women for osteoporo- 
sis. Specifically, we addressed the role of risk factors in iden- 
tifying high-risk women, techniques of bone density test- 
ing to identify fracture risks, effectiveness of treatment in 
reducing fracture risk, and harms of screening and treatment. 


METHODS 

Additional methods used for this review, including de- 
termination of the quality of studies (22), are detailed in 
Appendix Tables 1, 2, and 3 (available at www.annals.org) 
and in a separate report (23). The analytic framework and 
key questions are detailed in the Appendix Figure (avail- 
able at www.annals.org). Relevant studies were identified 
from multiple searches of MEDLINE (1966 to May 
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2001), HealthSTAR (1975 to May 2001), and Cochrane 
databases; reference lists of systematic reviews; and experts. 
We also sent letters to manufacturers of bone density de- 
vices requesting additional information about the perfor- 
mance of their instruments, but we received no new data. 

Two reviewers read each abstract to determine its eli- 
gibility. We included English-language abstracts that con- 
tained original data about postmenopausal women and os- 
teoporosis and addressed screening or the effectiveness of 
risk factor assessment, bone density testing, or treatment. 
We considered screening to be the process of assessing 
postmenopausal women without known osteoporosis for 
risk of osteoporotic fractures by identification of risk fac- 
tors, including low bone density. Postmenopausal women 
were those who had experienced surgical or natural meno- 
pause, regardless of age. Women with preexisting atrau- 
matic fractures were not considered in the screening pop- 
ulation because they had confirmed osteoporosis according 
to the World Health Organization definition. 

For studies of prediction, we selected articles that re- 
ported the relationship between risk factor assessment 
methods or bone density tests and bone density, bone loss, 
or fractures. We reviewed studies of medications used for 
treatment and present results for bisphosphonates. We fo- 
cused on randomized, controlled trials of therapies report- 
ing radiographically verified, nontraumatic fracture out- 
comes because fractures are a stronger measure of 
effectiveness than bone density. We excluded studies of 
primary prevention of osteoporosis, such as the role of nu- 
trition, calcium consumption, and physical activity. We 
also excluded secondary causes of osteoporosis, such as cor- 
ticosteroid use and certain chronic diseases, and studies 
that did not provide sufficient information to allow deter- 
mination of the method for selecting patients and for an- 
alyzing data. Investigators read the full-text versions of the 
retrieved papers and reapplied the initial eligibility criteria. 
To assess the internal validity of individual studies, we 
applied a set of criteria developed by the third U.S. Pre- 
ventive Services Task Force (Appendix Table 1, available 
at www.annals.org) (22). 

In this paper, we highlight studies that are applicable 
to current practice standards, have high-quality internal 
validity ratings, and are most generalizable to the U.S. pop- 
ulation of postmenopausal women under consideration for 
screening. We created an outcomes table to summarize the 
number of hip and vertebral fractures prevented based on 
age-specific prevalence rates and treatment effects obtained 
from results of the reviewed studies. We conducted a sen- 
sitivity analysis to determine the influence of risk factors on 
the number needed to screen. 

This research was funded by the Agency for Health- 
care Research and Quality under a contract to support the 
work of the U.S. Preventive Services Task Force. Agency 
staff and Task Force members participated in the initial 
design of the study and reviewed interim analyses and the 
final manuscript. Additional reports were distributed for 
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review to content experts and revised accordingly before 
preparation of this manuscript (23, 24). The authors are 
responsible for the content of the manuscript and the de- 
cision to submit it for publication. 


RESULTS 
Studies of Screening 

We identified no studies about the effectiveness of 
screening in reducing osteoporotic fractures. Without di- 
rect evidence from screening studies, recommendations 
about screening need to rely on evidence that risk factor 
assessment or bone density testing can adequately identify 
women who could ultimately benefit from treatment. 


Risk Factor Assessment 

Hundreds of studies report associations between risk 
factors and low bone density and fractures in postmeno- 
pausal women (24). The most comprehensive study of risk 
factors in a U.S. population is the Study of Osteoporotic 
Fractures, a good-quality prospective study of 9516 women 
65 years of age and older (25). In this study, 14 clinical risk 
factors were identified as significant predictors of hip frac- 
ture in multivariable models (age; maternal hip fracture; no 
weight gain; height; poor self-rated health; hyperthyroid- 
ism; current use of benzodiazepines, anticonvulsants, or 
caffeine; not walking for exercise; lack of ambulation; in- 
ability to rise from a chair; poor scores on two measures of 
vision; high resting pulse; and any fracture since 50 years of 
age). The relative risk for hip fracture per decrease of 1 SD 
in calcaneal bone density was 1.6 (95% CI, 1.3 to 1.9). 
This was comparable to the magnitude of the relative risks 
of most of the other significant predictors in the model, 
which ranged from 1.2 to 2.0. Women with at least 5 of 
the 14 risk factors had increased rates of hip fractures com- 
pared with those who had 0 to 2 risk factors at all levels of 
calcaneal bone density. 

To determine which risk factors could be important in 
women younger than 65 years of age, we reviewed eight 
observational studies of risk factors and fractures of various 
types conducted in populations in which at least 50% of 
participants were younger than 65 years of age. Table 1 
lists risk factors that were statistically significant predictors 
for fractures in multivariable models (26—33). These re- 
sults could not be quantitatively combined because risk 
factors were defined differently in each study. 

Results of risk factor studies have been used to assess 
risk in individuals. We identified 10 cross-sectional studies 
that described methods of determining risk for low bone 
density for individual women based on selected clinical risk 
factors (Table 2) (34-43). The most common method- 
ologic limitations of these studies are lack of validation and 
lack of generalizability because of small numbers of pa- 
tients or nonrepresentative patients. We also identified 8 
studies of clinical risk factors to determine fracture risk 
(Table 2) (44-51). None of these studies received a good 
rating for internal validity. Four studies evaluated hip frac- 
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Table 1. Risk Factors for Fractures in Women 50-65 Years of Age 








Risk Factor Relative Risk for Fracture (95% CI) Reference 
Age 
Per 2 y 1.11 (1.01-1.21) 26 
Per5y 1.94 (1.55-2.42) 27 
Body mass index 
Per increase of 10 kg/m? 0.58 (0.36-0.92) 27 
225.6 kg/m? wast, 0.7 (0.5-0.9); ankle, 1.6 (1.0-2.4) 26 
2:28.6 kg/m? wrist, 0.5 (0.4-0.7); ankle, 2.0 (1.3-3.1) 26 
* Low 1.1 (1.04.2) 29 . 
Helght (per 0.1 m) 1.58 (1.18-2.12) 27 
Mother with fracture 1.27 (1.16-1.40) 30 
Grandmother with hip fracture 3.70 (1.55-8.85) 31 
Hormone replacement therapy 
Current use 0.82 (0.74-0.91) 30 
Per 5 y of use 0.5 (0.2-0.9) 28 
>2 y of use 0.44 (0.22-0.89) 32 
:Long history of use 0.70 (0.50-0.96) 33 
African American ethnicity 0.54 (0.41-0.72) 30 
` Diabetes mellitus 9.17 (3.38-24.92) 27 
Chronic conditions 1.3 (1.1-1.5) 26 
Disability pension 3.79 (2.15-6.68) 27 
Long-term work disability . 1.3 (1.1-1.6) 26 
Self-rated health (fair or poor) 1.79 (1.52-2.11) 30 
Moderate dally physical activity 0.61 (0.37-0.99) 32 
Alcohol 
2:100 g/wk 1.70 (1.08-2.67) 33 
Regular use 1.4 (1.34.4) 29 
1 to 6 drinks/wk 0.85 (0.75-0.96) 30 
Smoking 
Current 1.5 (1.3-1.5); 1.14 (1.00-1.30) 26, 30 
Formér 1.09 (1.00-1.19) 30 
211 cigarettes/d 3.0 (1.94.6) 26 
Unmarried 2.16 (1.28-3.64) 27 
College education or higher 1.26 (1.16-1.38) 30 
Age at menopause 0.94 (0.88-0.99) 32 
Time since menopause 30 
10-19 y 1.18 (1.01-1.38) 
20-29 y 1.31 (1.12-1.54) 
30y 1.51 (1.26-1.81) 
Oophorectomy before age 45 3.64 (1.01—13.04) 33 
25 children 2.5 (1.1-6.7) 29 


ture outcomes, two evaluated vertebral fractures, and two 
evaluated all types of fractures. These studies described the 
association of risk factors with fractures known to have 
occurred already (four case-control studies) or haw well 
they would predict fractures in the future (four prospective 
cohort studies). 

A tecent study compared the performance of five clin- 
ical decision rules for bone density testing among 2365 
postmenopausal women 45 years of age or older who were 
enrolled in a community-based study of osteoporosis in 
Canada (52). These rules included guidelines from the Na- 
tional Osteoporosis Foundation (53); the Simple Calcu- 
lated Osteoporosis Risk Estimation (SCORE) rule (age, 
weight, ethnicity, estrogen use, presence of rheumatoid ar- 
thritis, history of fractures) (41); the Osteoporosis Risk 
Assessment Instrument (ORAT) (age, weight, current use of 
hormone replacement therapy) (43); the Age, Body Size, 
No Estrogen rule (54); and body weight c-iterion 
(weight < 70 kg) (38). None of the decision rues had 
good discriminant performance. In this study, SCORE and 
ORAI had the highest area under the receiver-operating 
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characteristic curves (0.80 and 0.79, respectively [sensitiv- 
ity, 99.6% and 97.5%; specificity, 17.9% and 27.8%, re- 
spectively]). Details of how to use SCORE and ORAI are 
given in Table 2. 


Bone Density Tests 

Several technologies are available to measure bone 
density (55-58), although correlations among different 
bone density devices are low (0.35 to 0.60) (59-79). Dual- 
energy x-ray absorptiometry is considered the gold stan- 
dard because it is the most extensively validated test against 
fracture outcomes. When used in the same patients, dual- 
energy x-ray absorptiometry machines from different man- 
ufacturers differ in the proportion of patients diagnosed as 
having osteoporosis by 696 to 1596 (80—85). Published 
studies consistently show that the probability of receiving a 
diagnosis of osteoporosis depends on the choice of test and 
site (86-90). One analytic study, for example, found that 
696 of women older than 60 years of age would receive a 
diagnosis of osteoporosis if dual-energy x-ray absorptiom- 
etry of the total hip were used as the only test, compared 
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Table 2. Studies of Risk Factor Assessment* 








L 


(51) 


Study, Year (Reference) Design Participants, Validated Risk Factors Included 
n 
Bone density outcomes 

Slemenda et al., 1990 Cross-sectional 124 No Age, height, weight, calcium intake, caffeine intake, 

(34) alcohol and tobacco use, urinary markers of bone 
turnover 

Falch et al., 1992 Cross-sectional 73 Yes Low body weight, reduced renal phosphate 

(35) reabsorption, smoking 

Ribot et al., 1992 Cross-sectional — 1565 No Weight, menopause, duration of menopause 

(36) 

Elliot et al., 1993 (37) Cross-sectional 320 Yes Spine BMD: age, weight, smoking status, age at 
menarche; femoral neck BMD: age, weight, 
family history, activity, smoking status 

Michaélsson et al., Cross-sectional 175 No Weight > 70 kg 

1996 (38) 

Verhaar et al., 1998 Cross-sectional 61 No Arm span-height difference of 23 cm; arm 

(39) span-height difference, age < or > 70 y, and 
whether arm span was < or 7160 cm 

Ballard et al., 1998 Cross-sectional 1158 No Age, age at menopause, height, weight, gravidity, 

(40) parity, current use of steroids, current use of HRT 

Lydick et al., 1998 Cross-sectional 1279 Yes SCORE = age (3 x first digit of age in years), 

(41) weight (—1 x weight in pounds/10 and 
truncated to integer), ethnicity (5 if not black), 
estrogen use (1 if never used), rheumatoid 
arthritis (4 if present), history of fractures (4 for 
each fracture after age 45 y of wrist, hip, or rib, 
to a maximum of 12) 

Goemaere et al., Cross-sectional 300 No 18-item questionnaire of risk factors for 

1999 (42) osteoporosis (ethnicity; height loss; age; weight; 
smoking, coffee, alcohol, dairy product use; 
activity; family history; existence of comorbid 
conditions; history of wrist fracture; menopause 
before age 45 y; corticosteroid use) 

Cadarette et al, 2000 Cross-sectional 926 Yes ORAI = age (15 points if =75 y, 9 if 65-74 y, 5 if 

(43) 55-64 y), weight (9 if <60 kg, 3 if 60-69.9 kg), 
current use of HRT (2 if not currently using) 

Fracture outcomes 

Kleerekoper et al., Case-control 663 No Model 1: total months of lactation, family history of 

1989 (44) osteoporosis, years postmenopause, weight 

Model 2: breastfed, surgical menopause, age at 
menarche, age, smoking status 

van Hemert et al., Cohort 1014 No Age, metacarpal cortical area, relative cortical area, 

1990 (45) BMI, height, diameter of forearm, diameter of 
knee, age at menarche, age at menopause, 
smoking, number of children, period of lactation 

Cooper et al., 1991 Case-control 1012 No Age, height, vertebral fracture after age 45 y, age 

(46) at last menstrual period, number of children, ever 
use of oral corticosteroids 

Wolinsky and Cohort 368 No White ethnicity, female sex, living in southern 

Fitzgerald, 1994 United States, age, hospitalization in the previous 

(47) year, previous fall, body mass 

Johnell et al., 1995 Case-control 5618 No Late menarche, poor mental score, low BMI, low 

(48) level of physical activity, little exposure to sun- 
light, and low consumption of calcium and tea 

Ranstam et al., 1996 Case-control 7474 No Mental-functional risk score: knowledge of the day 

(49) of week, knowledge of age, ability to wash, 
ability to dress 

Tromp et al., 1998 Cohort 1469 No Female sex, living alone, past fractures, inactivity, 

(50) height, use of analgesics 

Burger et al., 1999 Cohort 5208 No Model with BMD: age, sex, height, use of a walk- 


ing aid, current smoking, BMD of femoral neck 
Model without BMD: age, sex, height, use of a 
walking aid, current smoking, weight 


Outcome 


Correct classification of high or 
low BMD (lowest third of 
participants) 

Bone loss 

Vertebral BMD « ~2 SD 

Low lumbar spine and femoral 
neck BMD (lowest third of 
age-matched normal range) 

Femoral neck BMD < --2,5 SD 


BMD zx —2.5 SD and vertebral 
fracture 


Osteoporosis of femoral neck, 
spine, or both 
Femoral neck BMD x —2 SD 


Lumbar spine, femoral neck, 
and hip BMD 


Hip or lumbar spine BMD 


=-25 SD 


Vertebral fractures 


Osteoporotic fractures 


Vertebral fractures 


Hip fractures 


Hip fractures 


Hip fractures 


Probability of fractures 


Hip fractures 





* BMD = bone mineral density; BMI = body mass index; HRT = hormone replacement therapy; NPV = negative predictive value; PPV = positive predictive value; 
ORAL = Osteoporosis Risk Assessment Instrument; ROC = receiver-operating characteristic (20.80 usually indicates effectiveness); SCORE = Simple Calculated 


Osteoporosis Risk Estimation. 
t Based on criteria developed by the U.S. Preventive Services Task Force (22). 


with 14% with dual-energy x-ray absorptiometry of the 
lumbar spine, 3% with quantitative ultrasonography, and 
50% with quantitative computed tomography (87). 
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The likelihood of receiving a diagnosis of osteoporosis 
also depends on the number of sites tested. Testing in the 
forearm, hip, spine, or heel generally identifies different 
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Table 2--Continued 
Performance Quality 
Ratingt 
Midshaft radius: 68% low, 77% high Poor 
Lumbar spine: 61% low, 45% high 
Femoral neck: 66% low, 53% high 
Sensitivity, 36%; specificity, 89%; PPV, 74% Poor 
Sensitivity, 73%; specificity, 66% Fair 
Lumbar spine: sensitivity, 8696; specificity, 3296 Falr 
Femoral neck: sensitivity, 8996; specificity, 25% 
Sensitivity, 9496; specificity, 3696; PPV, 21%; NPV, 97% Falr 
Arm span only: sensitivity, 5896; specificity, 56% Poor 
Arm span, age, arm span length: sensitivity, 81%; 
spedficity, 6496 
ROC area, 0.73 Falr 
Sensitivity, 8996; specificity, 5096; ROC area, 0.81 using Good 
a score of x6 
Lumbar spine: ROC area, 0.66 Fair 
Femoral neck: ROC area, 0.69 
Hip: ROC area, 0.76 
Sensitivity, 9596; specificity, 41%, using a score of z:9 Good 
Model 1: mean ROC area + SE, 0.55 + 0.07; sensitivity, Falr 
56%; specificity, 54% 
Model 2: mean ROC area + SE, 0.51 + 0.042; 
sensitivity, 63% specificity, 39% 
Sensitivity, 48%; specificity, 8296 Fair 
Sensitivity, 51%; specificity, 6996 Fair 
ROC area, 0.71; sensitivity, 64.7%; specificity, 65.7% Fair 
Sensitivity, 5596; specificity, 6596 Falr 
A less than perfect score had a sensitivity of 4696 and a Falr 
specificity of 7996 
No predictors, 096; 4 predictors, 12.996 Fair 
Model with BMD: ROC area, 0.88; sensitivity, 7096; Falr 
specificity, B4% 
Model without BMD: ROC area, 0.83; sensitivity, 7096; 
specificity, 8396 


groups of patients. For example, a physician cannot defin- 
itively say that a patient does not have osteoporosis on the 
basis of a forearm test alone. Conversely, although test 
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results at any site are associated to some degree with frac- 
tures at other sites, a physician may not be able to assess 
whether a patient with a low T-score on a hand or forearm 
test has substantial bone loss at other sites. 

A meta-analysis assessed 23 publications from 11 sep- 
arate prospective cohort studies published before 1996 
(91). Nearly all of the data were from women in their late 
60s or older. No studies of ultrasonography were included. 
The meta-analysis indicated that dual-energy x-ray absorp- 
tiometry at the femoral neck predicted hip fracture better 
than measurements at other sites and was comparable to 
forearm measurements for predicting fractures at other 
sites (92-94). For bone density measurements at the fem- 
oral neck, the pooled relative risk per decrease of 1 SD in 
bone density was 2.6 (CI, 2.0 to 3.5). In direct compari- 
sons, heel ultrasonography was slightly worse than but 
comparable to dual-energy x-ray absorptiometry of the hip 
in women older than 65 years of age (Table 3) (92, 94— 
100). For both tests, a result in the osteoporotic range is 
associated with an increased short-term probability of hip 
fracture. No data compare dual-energy x-ray absorptiom- 
etry and ultrasonography for prediction of fracture in 
women younger than 65 years of age. 

The National Osteoporosis Risk Assessment study 
(30) recently evaluated the performance of peripheral den- 
sitometry in predicting fractures. This prospective study of 
ambulatory postmenopausal women 50 years of age or 
older with no previous osteoporosis diagnoses recruited 
200 160 participants from 4236 primary care practices in 
34 U.S. states. Women received baseline T-scores by mea- 
suring bone density at the heel (single-energy x-ray absorp- 
tiometry or quantitative ultrasonography), forearm (pe- 
ripheral dual-energy x-ray absorptiometry), or finger 
(peripheral dual-energy x-ray absorptiometry). After 12 
months of follow-up, women with T-scores less than or 
equal to —2.5 had an adjusted risk for all types of fractures 
that was 2.74 (CI, 2.40 to 3.13) times higher than women 
with normal baseline bone density. Results varied by type 
of test and site; those identified as osteoporotic by dual- 
energy x-ray absorptiometry had higher fracture rates. 
Tests were not compared with dual-energy x-ray absorpti- 
ometry of the femoral neck, and the study did not describe 
how tests performed by age group or risk category. 


Treatment 

The U.S. Food and Drug Administration has ap- 
proved hormone replacement therapy, bisphosphonates, 
raloxifene, and calcitonin for osteoporosis prevention or 
treatment, or both. Our review of estrogen and selective 
estrogen receptor modulators is presented elsewhere (101). 

A recent meta-analysis (102) of 11 randomized trials 
(103—113) enrolling 12 855 women found that at least 5 
mg of alendronate per day reduced vertebral fractures in 8 
trials (relative risk, 0.52 [CI, 0.43 to 0.65]). Alendronate 
also reduced forearm fractures in 6 trials involving 3723 
participants (dosage, =10 mg/d; weighted relative risk, 
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Table 3. Prospective Studies of Dual-Energy X-Ray Absorptiometry and Ultrasonography That Reported Hip Fractures* 











Cohort (Reference) Sample Age Follow-up 
(Range) 
d 
Study of Osteoporotic — Community-dwelling white 1.8-2.9 
Fractures (92, women from 4 areas in 2.9 
94-96) the United States who 2.9 
were recruited from lists 1.8 
1.8 
18 
1.8 
1.8 
Epidemiologie de Women from 5 cities in 2 
L'Osteoporose France who were 2 
(97-100) recruited from voting 2 
lists and health insurance 
companies 











Participants Probability of Hip Fracturet 
DEXA of the Hip QUS of the Heel 
Low Risk “High Risk Low Risk High | Risk 
n 
5236 0.009 0.005 0.023 0.006 0.018 
0.006 0.23 

2371 0.003 0.0028 0.005 
3013 0.0076 | 0.005 0.016 
1728 0.007 0,003 0.019 

731 0.018 0.007 0.049 

291 0.024 0.014 0.028 
5656 0.02 0.033 0.008 0.012 0.029 
3982 0.013 0.002 0.025 
3616 0.028 0.006 0.04 





* DEXA = dual-energy x-ray absorptiometry; QUS = quantitative uluasonography. 


t Probability of hip fracture if bone density was classified as high or low risk. 


0.48 [CI, 0.29 to 0.78]), hip fractures in 11 trials involving 
11 808 participants (dosage, 25 mg/d; weighted relative 
risk, 0.63 [CI, 0.43 to 0.92]), and other nonvertebral frac- 
tures in 6 trials involving 3723 participants (dosage, 10 to 
40 mg/d; weighted relative risk, 0.51 [CI, 0.38 to 0.69]). 
These trials included follow-up data ranging from | to 4 
years; effect sizes for longer periods of use are not known. 
We evaluated data from these trials to determine whether 
women who have a similar overall risk for fracture but 
different bone densities derive similar benefit from treat- 
ment. This question is clinically important because ac- 
cepted criteria for initiating treatment are lacking. 

The Fracture Intervention Trial (FIT) of alendronate 
was conducted with two groups of participants and pro- 
vides some information about levels of risk. One group 
(FIT-I) included a higher-risk sample of 2027 women who 
had T-scores of —1.6 or lower and preexisting vertebral 
fractures (104). The 3-year risk for hip fracture was 2.2% 
in the placebo group and 1.1% in the alendronate group 
(relative hazard, 0.49 [CI, 0.23 to 0.99]), and the 3-year 
risk for any clinical fracture was 18.2% in the placebo 
group and 13.6% in the alendronate group (rus haz- 
ard, 0.72 (CL, 0.58 to 0.90]). A second study from FIT 
(FIT-II) included a lower-risk sample of 4432 women who 
also had T-scores of — 1.6 or lower but did not have pre- 
existing vertebral fractures (114). The 4-year incidences of 
hip fracture (1.1%) and any clinical fractures (14.1%) in 
the placebo group were lower than those observed in the 
FIT-1 placebo group. In FIT-II, only the subgroup of 
treated patients who had T-scores lower than —2.5 (1 = 
1627) had a significant risk reduction for all clinical frac- 
tures, from 19.6% to 13.1% (relative risk, 0.64 [C], 0.50 
to 0.82). No reduction in risk for fractures was seen in 
patients who had T-scores between — 1.6 and — 2.5. 

The results from FIT suggest that women with more 
risk factors for fracture relating to bone structure and in- 
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tegrity, such as age, very low bone density, or preexisting 
vertebral fractures, derive the greatest absolute benefit from 
treatment. However, FIT did not examine other nonskel- 
etal risk factors, such as psychomotor impairment, poor 
gait, and other factors that increase the risk for falling. The 
effect of some of these risk factors on the benefit of treat- 
ment was examined in a randomized trial of another 
bisphosphonate, risedronate (115). Risedronate had no ef- 
fect on hip fracture rates among women 80 years of age or 
older who had one or more risk factors for falls but who 
did not necessarily have low bone density. In the same 
report, in women 70 to 79 years of age with severe osteo- 
porosis (T-score < ~3), risedronate reduced hip fractures 
by 40% (relative risk, 0.6 [CI, 0.4 to 0.9]; number needed 
to treat for benefit, 77). 

Trial results are not applicable to a screening program 
unless the trials included patients who would be identified 
by screening the general population. We examined recruit- 
ment and eligibility characteristics of the 10 published ran- 
domized trials of alendronate to assess whether selection 
biases or other biases might have affected their generaliz- 
ability (Table 4) (103—112). Overall, the trials included 
relatively healthy women with low bone density who were 
not using estrogen. Except for participants in two trials 
involving women who had recently gone through meno- 
pause and were not osteoporotic, most participants were 
older than 65 years of age. 

The FIT-II is the largest study and provided the most 
detailed description of recruitment and results (107). In 
FIT-II, researchers recruited the sample of 4432 women by 
mailing a query to more than 1 million women selected 
from the general population in 11 cities. Women who had 
medical problems (for example, dyspepsia) or who used 
estrogen were excluded. Fifty-four thousand women (ap- 
proximately 5.4%) responded by telephone; of these. 
26 137 (5296) had a screening visit. A higher than expected 
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proportion of these (65%) had sufficiently low bone den- 
sity to enroll in the study. Of this 65%, 57% were classi- 
fied as “ineligible, did not wish to continue, or screened 
after recruitment to this arm.” It is not clear from this 
description how many patients did not meet the eligibility 
criteria. In addition, an unspecified number of patients (up 
to 28 000) were found to be ineligible at the initial stage of 
recruitment. The demographic characteristics of eligible 
and screened but excluded participants were not reported. 
None of the other randomized trials disclosed any details 
of how their samples were recruited or how many respon- 
dents were found to be ineligible before randomization. 

In other clinical areas, the results of industry-spon- 
sored trials were significantly more favorable to newer ther- 
apies than trials funded by nonprofit organizations (116, 
117). Because all 11 trials of alendronate were funded 
wholly or in part by the manufacturer, we were unable to 
assess the influence of sponsorship on effect size. If effec- 
tiveness of treatments is less than estimated in these trials, 
the efficiency of screening to identify candidates for treat- 
ment will be reduced and the number needed to screen for 
benefit will increase. 
Harms 

Several potential harms are associated with screening 


and treatment. A test result indicating osteoporosis could 
produce anxiety and perceived vulnerability (118) that may 


be unwarranted. On a quality-of-life questionnaire, women 
with osteoporosis voiced significantly more fears than 
women who had normal bone density (119). Some women 
may be falsely reassured if abnormal results from last year’s 
dual-energy x-ray absorptiometry of the hip appear “im- 
proved” on this year’s normal calcaneal ultrasonogram. 
The potential time, effort, expense, and radiation exposure 
of repeated scans over a lifetime have not yet been deter- 
mined. 

Potential harms may also arise from inaccuracies and 
misinterpretations of bone density tests. The variation 
among techniques, along with the lack of methods to in- 
tegrate bone density results with clinical predictors, makes 
it difficult for clinicians to provide accurate information to 
patients about test results. In one study, physicians found 
densitometry reports confusing and were not confident 
that their interpretations of T-scores were accurate (120). 
False-positive results could lead to inappropriate treatment, 
and false-negative results could lead to missed treatment 
opportunities. 

Harms of treatment depend on the medication used. 
Overall, gastrointestinal side effects occur in approximately 
25% of patients taking alendronate, but in controlled trials 
these rates were usually not significantly higher than those 
for placebo. High rates of serious gastrointestinal side ef- 
fects have been observed among Medicare enrollees taking 


Table 4, Randomized, Controlled Trials of Alendronate with Fracture Outcomes* 








Study, Year Duration Age Sample Exclusion Criterlat Participants Lost Quallty 
(Reference) to Follow-up Rating? 
y n/n (%) 
Adami et al., 1995 (103) 2 48-76 9 tallan centers; T-score < —2 Narrow 32/211 (15.22 Falr to good 
(0.67 g/cm?); 5% vertebral 
"fractures 
Black et al., 1996 (104) 3 55-81 11 U.S. cities; BMD «0.68 Broad (medical illness, 81/2027 (4) Good 
g/cm?; no previous vertebral dyspepsia) 
‘fractures 
Bone et al., 1997 (105) 2 >60 15 U.S. sites; BMD <0.84 Broad (medical iliness, 19/359 (5.3) Fair to good 


g/cm?; average of 20 y since 
menopause; 30.796 vertebral 
fractures 

7 centers; splne BMD «0.88 Broad 
&g/cm?; average hip BMD, 0.7 
g/cm; 2:5 y since menopause 


NSAIDs, GI drugs) 


Chesnut et al., 1995 (106) 2 42-75 (avg. 63) 26/157 (16.6) Falr 





Cummings et al., 1998 (107) 4 55-81 1^ U.S. cities; BMD <0.68 Broad (medical illness, 179/4432 (4) Good 
g/cm? (average, 0.59 g/cm?); dyspepsia) 
no previous vertebral fractures 

Greenspan et al., 1998 (108) 2.5 >65 1 Boston center, no BMD entry Narrow (“good health") 33/120 (27.5) Fair 
criteria 

Hosking et al., 1998 (109) 4 45-59 4 centers; BMD 0.8 g/cm?; Narrow ("good health") — 287/1499 (19.1) Fair 
<10% prevalent vertebral 
fractures 

Liberman et al., 1995 (110) 3 45-80 2 multicenter trials; T-score Narrow (“good health") — 170/994 (17.1) Good 
<~2.5; 21% prevalent 
vertebral fractures 

McClung et al., 1998 (111) 3 40-59 15 centers; T-score <~2; 6-36 Narrow ("good health,” (31 at 3 y) Fair 
mo since menopause; no estrogen use) 
previous vertebral fractures 

Pols et al., 1999 (112) 1 40-82 (mean 63) — 153 centers; T-score «:—2.8 Narrow (“good health") — 211/1908 (11.1) Fair 





* BMD = bone mineral density; GI = gastrointestinal; NSAID = nonsteroidal anti-inflammatory drug. 
t In general, “narrow” criteria excluded estrogen users and patients with illnesses affecting bone metabolism. 
+ Based on criteria developed by the U.S. Preventive Services Task Force (22), 
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Table 5. Screening for Osteoporosis in 10 000 Postmenopausal Women: Hip and Vertebral Fracture Outcomes by 5-Year 


Age Intervals* 








Variable 
50-54 y 
Base-case assumptionst 
Prevalence of osteoporosis 0.0305 
Relative risk for hip fracture with treatment 0.63 
Relative risk for vertebral fracture with treatment 0.52 
Adherence to treatment 0.7 
Results, n 
identified as high risk (osteoporotic) 305 
Hip fractures prevented 1 
NNS to prevent 1 hip fracture 7446 
NNT to prevent 1 hip fracture 227 
Vertebral fractures prevented 5 
NNS to prevent 1 vertebral fracture 1952 
NNT to prevent 1 vertebral fracture 60 





Age Group 
55-59 y 60-64 y 65-69 y 70-74 y 75-79 y 
0.0445 0.065 0.120 0.2025 0.285 
0.63 0.63 0.63 0.63 0.63 
0.52 0.52 0.52 0.52 0.52 
07 07 0.7 0,7 0.7 
445 650 1200 2025 2850 
2 5 14 39 70 
4338 1856 731 254 143 
193 121 88 51 41 
7 22 40 95 134 
1338 458 248 105 75 
60 30 30 21 21 





* NNS = number needed to screen for benefi; NNT = number neeced to treat. 


t Estimates for assumptions include age-specific prevalence rates for osteoporosis and probabilities of fractures; relative risk of 0.63 for hip fractures and 0.52 for vertebral 


alendronate (121). The long-term adverse effects of alen- 
dronate are unknown. 

Costs of screening vary with technique, and average 
2000 Medicare reimbursement rates were $133 fer dual- 
energy x-ray absorptiometry and $34 for ultrasoncgraphy 
(122). Abnormal results on ultrasonography may require 
confirmatory dual-energy x-ray absorptiometry before 
treatment because clinical trials are based on entry criteria 
using dual-energy x-ray absorptiometry. Most women 
would require repeated tests over several years before re- 
ceiving a diagnosis of osteoporosis and leaving the screen- 
ing pool. Treatment costs also vary; alendronate currently 
costs approximately $3 per daily dose. 


Screening Strategies 

To estimate the effect of screening 10 000 pos-meno- 
pausal women for osteoporosis on reducing hip and verte- 
bral fractures, we created an outcomes table based on as- 
sumptions from the reviewed studies (Table 5). These 
estimates include age-specific prevalence rates expressed in 
5-year age intervals (123) and treatment effects based on 
trial results (risk reduction, 37% for hip fracture and 50% 
for vertebral fracture) (102, 104, 115, 124). We estimated 
an adherence rate of 70% based on reports of adherence 
and side effects from treatment trials, assuming less opti- 
mal adherence in the general population. 

When the assumptions in Table 5 are used, if 10 000 
women 65 to 69 years of age underwent bone densitometry 
(dual-energy x-ray absorptiometry of the femoral neck), 
1200 would be identified as high risk (T-score = ~ 2.5). If 
these women were offered treatment that resulted in a 37% 
reduction in hip fracture risk and a 50% reduction in ver- 
tebral fracture risk and 70% adhered to therapy, then 14 
hip fractures and 40 vertebral fractures would be prevented 
over a 5-year period. The number of women in this age 
group needed to screen to prevent one hip fracture in 5 
years would be 731, and the number of women with low 
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fractures with treatment; treatment adherence of 0.7 (see text). Formulas for calculations are described in Appendix Table 2. 


bone density needed to treat for benefit would be 88. The 
number needed to screen to prevent one vertebral fracture 
would be 248, and the number needed to treat for benefit 
would be 30. Treatment has significant costs and potential 
harms; when the number needed to screen for benefit is 
high, the balance of benefits and harms may become unfa- 
vorable. These numbers become more favorable in older 
persons because the prevalence of osteoporosis increases 
steadily with age. 

There is interest in whether risk assessment can be 
used to select patients for bone densitometry, which is 
costly. Our literature review indicated that the prevalence 
of osteoporosis, the predictability of densitometry, and the 
effectiveness of treatment might be lower for younger than 
for older postmenopausal women. To determine whether it 
is useful to consider clinical risk factors when screening 
younger postmenopausal women, we also included risk es- 
timates for clinical risk factors in a sensitivity analysis. Our 
review of observational studies with younger postmeno- 
pausal women indicated that three consistent predictors of 
fracture are increasing age, low weight or body mass index, 
and nonuse of hormone replacement therapy (defined by 
current use, ever use, or certain durations of use). These 
three variables are also used in ORAI to identify women 
with low bone density (43) and were the variables most 
strongly associated with low bone density in a study enroll- 
ing mostly younger postmenopausal women in the United 
States (125). On the basis of these studies, we estimated 
that one of these risk factors increases the probability of 
having osteoporosis by up to 10096 and increases the risk 
for fracture by 7096 (relative risk, 1.7). 

For younger age groups, the presence of clinical risk 
factors influences outcomes. For example, only five hip 
fractures are prevented over 5 years when all women 60 to 
64 years of age are screened; however, nine hip fractures are 
prevented if women have a factor that increases fracture 
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risk by 70%. For women 60 to 64 years of age who have 
such a risk factor, the number needed to screen is 1092 and 
the number needed to treat for benefit is 72 to prevent 1 
hip fracture. These numbers approach those of women 65 
to 69 years of age (Figure). 


DISCUSSION 


Although many studies have been published about os- 
teoporosis in postmenopausal women, no trials have eval- 
uated the effectiveness of screening; therefore, no direct 
evidence that screening improves outcomes is available. In- 
struments developed to assess clinical risk factors for low 
bone density or fractures generally have moderate ta high 
sensitivity and low specificity. Many have not been vali- 
dated, and none have been widely tested in a practice set- 
ting. Among different bone density tests measured at var- 
ious sites, bone density measured by dual-energy x-ray 
absorptiometry at the femoral neck is the best predictor of 
hip fracture and is comparable to forearm measurements 
for predicting fractures at other sites. Heel ultrasonography 
and other peripheral bone density tests, however, can also 
predict short-term fracture risk. Bisphosphonates decrease 
fracture risk by approximately 40% to 50% in women with 
low bone density. 

Support for population screening would be based on 
evidence that the prevalences of osteoporosis and fractures 
increase with age, that the short-term risk for fracture can 
be estimated by bone density tests and risk factors, and that 
the fracture risk among women with low bone density can 
be significantly reduced with treatment. We applied these 
data to generate an outcomes table of screening strategies 
that provides estimates of the numbers of women needed 
to screen and treat to prevent fractures. Age-based screen- 
ing is supported by prevalence data, that is, the number 
needed to screen to prevent fractures decreases sharply as 
age and prevalence increase. Use of risk factors, particularly 
increasing age, low weight, and nonuse of estrogen replace- 
ment, to screen younger women may identify additional 
high-risk women and provide absolute benefit similar to 
that yielded by screening older women without risk factors. 
These findings relate to screening asymptomatic women 
only and do not apply to women considered for testing 
because of preexisting or new fractures or the presence of 
secondary causes of osteoporosis. 

Our approach has several limitations, however, and 
results from a well-designed trial of screening strategies 
should supersede our estimations, which are based on in- 
direct evidence. The estimates in the outcomes table are 
limited by assumptions that are arguable or highly variable 
by patient and setting. Our assumptions of treatment effect 
and adherence are especially optimistic and reflect results 
of clinical trials, not clinical practice. We chose a 5-year 
time horizon based on the short-term predictability of 
bone density tests as well as on results of short-term treat- 
ment trials. Long-term outcomes may provide a more ac- 
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Figure. Number needed to screen to prevent one hip fracture In 
5 years. 
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The dotted line indicates women with at least one risk factor; the solid 
line indicates women without risk factors. 


curate estimate of benefits. Also, we cannot exclude the 
possibility that harms outweigh benefits, particularly since 
the long-term effects of bisphosphonates are not yet 
known. 

The evidence on which we based our conclusions is 
also limited. Overall, evidence is stronger for women older 
than 65 years of age than for younger women because more 
research has been done in older age groups. Bone loss in 
the perimenopausal and early postmenopausal years is im- 
portant to long-term bone health, but few published stud- 
ies address screening and treatment for younger postmeno- 
pausal women. Fracture risk is determined not only by 
bone density but also by bone characteristics that are dif- 
ficult to measure in a clinical setting, such as bone struc- 
ture and morphologic characteristics. No bone density 
studies or treatment trials include large numbers of non- 
white women, and it may be difficult to provide ethnicity- 
specific screening recommendations in the absence of more 
evidence. 

The role of clinical risk factors is still unclear. Al- 
though many risk factors are associated with osteoporosis 
and fractures, how to use them to select women to test or 
treat is uncertain. The risk factors identified by our litera- 
ture review and used in the outcomes table are only best 
estimates. Other risk factors may prove to be equally pre- 
dictive when used for screening purposes. Further valida- 
tion of existing risk assessment instruments or develop- 
ment of new ones would be useful. Few studies have 
evaluated the effect of altering modifiable risk factors, such 
as smoking cessation, strength and balance training, and 
visual correction. These interventions may prove to be as 
effective as drug therapy in preventing fractures and may 
also be important effect modifiers that would alter the ef- © 
fectiveness of treatments. 

Peripheral bone density tests have not been extensively 
studied for screening. Results from the National Osteopo- 


17 September 2002| Annals of Internal Medicine | Volume 137 © Number 6|537 


CLINICAL GUIDELINES 





rosis Risk Assessment Study (30) indicate that peripheral 
tests can predict short-term fracture rates in a primary care 
population that would be targeted for screening. Most 
treatment trials use dual-energy x-ray absorptiometry of the 
hip as an entry criterion, and results may not apply to 
women whose diagnosis is determined by other tests. A 
sequential approach, in which women with low values on a 
peripheral test are subsequently tested by dual-energy x-ray 
absorptiometry of the hip to determine treatment needs, 
may be useful, although this approach has not been evalu- 
ated. Further research is needed to define the appropriate 
use of these technologies. 

How frequently to screen has also not been specifically 
studied, but data are needed to determine optimal screen- 
ing intervals. Estimations can be made based on the age- 
specific prevalence of osteoporosis and the precision of 
bone density tests. Less frequent testing for younger post- 
menopausal women when prevalence is lower (for example, 
5-year intervals) and more frequent testing for older 
women (for example, 2-year intervals) might be reasonable, 
but further research is needed. Screening intervals of less 
than 2 years seem unwarranted because the precision error 
of densitometry would likely exceed the estimated bone 
loss in such a brief period (126). After a woman is screened 
and determined to have osteoporosis, future screening with 
bone density testing would be unnecessary. 

Osteoporotic fractures present an enormous health 
burden on an expanding elderly population. Further re- 
search to more accurately determine the benefits and harms 
of screening is of paramount importance. 
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Specialist Evaluation in Chronic Kidney Disease: Too Little, Too Late 


Me of patients with end-stage renal disease 
(ESRD) on long-term dialysis is a triumph of mod- 
ern medicine. In the United States alone, more than 
250 000 persons with ESRD, who otherwise would have 
died, enjoy life—usually of good quality— because of the 
availability of hemodialysis and peritoneal dialysis. Yet this 
triumph has a tragic flaw: The lifespan of dialysis patients 
remains abnormally short. Only about one third survive 5 
years. Even patients who start dialysis in their 40s have no 
more than a 50% chance to live 5 more years (1). 

Nephrologists caring for patients receiving long-term 
dialysis have studied and improved several factors that con- 
tribute to this high mortality, including some technical 
features of dialysis and various clinical aspects of the care of 
patients with ESRD. Nevertheless, mortality rates have re- 
mained disappointingly high. One area that has received 
increasing attention over the past decade is the timeliness 
of referral of persons with chronic renal failure to neph- 
rologists (2, 3). A consensus statement from the National 
Institutes of Health recommends that patients should be 
referred as soon as plasma creatinine levels increase to 132 
to 177 pmol/L (1.5 to 2.0 mg/dL) (4). There is some 
evidence that such early intervention by nephrologists may 
improve morbidity and even mortality of persons receiving 
long-term dialysis, but it is by no means conclusive (2, 3). 

In this issue, Kinchen and colleagues (5) provide im- 
portant new information about the timing of referral of 
patients with chronic renal failure to nephrologists and the 
influence of this factor on survival once patients receive 
dialysis. The investigators prospectively studied more than 
800 patients in 81 dialysis units in the United States. They 
found that nephrologists saw only about half of the pa- 
tients at least 1 year before the initiation of dialysis. Thirty 
percent were seen less than 4 months before dialysis be- 
gan—an interval that is clearly too short for the specialist 
to provide optimal intervention. For example, patients re- 
ferred to nephrologists that late were less likely to have 
received erythropoietin before the start of dialysis or to 
have had timely placement of permanent vascular access. 
Most important, patients with diabetic kidney disease re- 
ferred to nephrologists a year or more before the start of 
dialysis lived substantially longer than those referred within 
4 months of beginning dialysis. 

The relatively large number of patients and dialysis 
units and the prospective nature of the study strengthen 
the observation that late referral affects mortality. How- 
ever, the study cannot be considered conclusive because no 
data were available regarding the time of initiation of dial- 
ysis in the course of progressive renal failure. As the authors 
note, it is possible that patients who received early referral 
to nephrologists started dialysis earlier in the course of dis- 
ease than did patients who received late referrals. This 
would cause lead-time bias—that is, an apparent increase 
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in longevity resulting from starting dialysis when renal fail- 
ure was less advanced. Moreover, the correlation of survival 
with early referral to nephrologists does not prove a causal 
relationship. Timely referral may be only one aspect of 
superior primary care. To interpret the data of Kinchen 
and coworkers (5) and others (2, 3), we need information 
about the overall medical care of patients with chronic 
renal failure. Did they have primary care physicians? How 
regularly did they see these doctors? Were the physicians 
well informed about the management of persons with 
chronic renal failure? 

What accounts for the late referral of patients to ne- 
phrologists? Kinchen and colleagues (5) identify African- 
American men, persons without medical insurance, and 
those with more comorbid conditions as especially likely to 
be referred belatedly. Older age and lack of higher educa- 
tion also correlate with late referrals. These observations 
suggest that broader issues about medical care may underlie 
late referral. The special peril of the African American, the 
uninsured, and the less well educated suggests that limited 
access to good primary care may be a critical factor for 
which delay in referral to specialists is only a marker. Per- 
sons with chronic renal failure may not be referred to spe- 
cialists early enough because their generalist care is belated, 
erratic, discontinuous, or nonexistent. The erroneous pre- 
sumption of some primary care physicians that elderly per- 
sons or those with comorbid conditions cannot be treated 
successfully with long-term dialysis may lead to delayed 
referral or even nonreferral, as may ethically dubious atti- 
tudes about the use of expensive technology for the elderly 
or other groups. 

As important as the potential benefit of early referral in 
reducing mortality of patients receiving long-term dialysis 
is the possibility that good medical care of persons with 
early chronic renal failure may delay or even eliminate the 
need for dialysis. Compelling evidence supports the con- 
clusion that in patients with early chronic renal failure, 
blockade of the renin-angiotensin system with angioten- 
sin-converting enzyme inhibitors or angiotensin-receptor 
blockers slows deterioration of renal function, especially in 
patients with diabetic kidney disease (6, 7). Strict control 
of hypertension, management of hyperlipidemia, treatment 
of anemia with erythropoietin, and meticulous manage- 
ment of diabetes and its complications (8) are also impor- 
tant aspects of the care of persons with progressive renal 
failure. Most patients receiving dialysis die of cardiovascu- 
lar disease, which clearly begins long before initiation of 
dialysis and deserves aggressive prophylactic treatment as 
soon as chronic renal failure is recognized. 

All these forms of therapy are well within the skills of 
primary care physicians. It makes sense for generalists car- 
ing for persons with chronic renal failure to obtain early 
and periodic advice from a nephrologist and, in the care of 
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diabetic patients, a diabetologist. Primary care doctors will 
benefit from up-to-date advice about the management of 
early renal failure. Specialists will be able to educate pa- 
tients about alternative methods of dialysis and to facilitate 
timely placement of vascular access, an important factor in 
avoiding morbidity and needless hospitalizations for access 
problems. Such a coordinated approach not only should 
reduce the morbidity and mortality of persons who even- 
tually require dialysis but, best of all, may delay or even 
eliminate the need for it in some fortunate patients. 


Norman G. Levinsky, MD 
Boston University Medical Center 
Boston, MA 02118 


Current Author Address: Norman G. Levinsky, MD, Boston University 
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UN DEING A DOCTOR | 


A Lesson in Poverty 


T I started working in the hospital located in the 
center of a bustling metropolis. As I walked toward the 
endoscopy suite, I could feel my confidence build. I had 
been well trained and I was ready. But after training in the 
United States for 7 years, the decision to come back to 
India was not an easy one. Most of my Indian friends who 
had gone to the States for advanced training had opted to 
stay. I had always wanted to return to India. Almost every- 
one advised me against leaving the States. Nor was it easy 
to convince my wife. But through my training I had honed 
my endoscopy skills to a fine degree and felt I could get 
access to the most difficult bile duct, could snare the most 
mischievous polyp, could be successful where many might 
have failed. And I had always felt that my country needed 
me. With my advanced training, I could return to help my 
people. I knew I would make a lot less money, but that had 
never been my priority. Being able to help my country was 
my primary goal. Getting a position in India to achieve 
that goal proved difficult. In the end my American connec- 
tions helped with this as well. 

In preparation for my return, 1 did my homework: 
brushed up on Harrisons tropical disease chapter, re- 
acquainted myself with malaria and amoebic liver abscess, 
and made a mental note to put tuberculosis back to the top 
of the list of my differential diagnoses for almost all 
patients. 

And so today I met my first patient: a young woman 
who recently had an attack of gallstone-induced pancreati- 
tis and had been referred for endoscopic retrograde cholan- 
giopancreatography to extract a nagging common bile duct 
stone. Her husband and three young children, the voung- 
est less than a year old, accompanied her. I tried to explain 
the procedure in detail to the patient and her husband, 
stressing the long list of possible complications that might 
occur. Her husband quickly cut me short with an endorse- 
ment all too common in my country: “Doctor, you are like 
our God and if anything goes wrong in your hands that is 
our destiny." 

I began the sedation wondering if my colleagues in 
Cleveland would have considered this to be informed 
consent. 

But the procedure went smoothly. | performed a 
sphincterotomy and removed a few small common bile 
duct stones. The nurses transferred the patient to the re- 
covery room. 

I walked out of the endoscopy suite, found the pa- 
tient's husband, and told him that everything had gone 
well. He was visibly relieved and told me that he had been 
confident his wife would be fine. He had heard that I had 


been trained in "phoren." 
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As I walked towards the hospital cafeteria for a cup of 
coffee the man quickly caught up to me again, attempting 
to strike up a conversation. He and his wife had come from 
the neighboring province, he said, about half a day's travel 
from the city. He was very poor; the couple worked as 
manual laborers in a road construction project. After his 
wife got sick he had borrowed 10 000 rupees (US $225) to 
come to the city for the best possible treatment. He had 
almost exhausted that money and was glad that that he 
would be able to return home soon with his family. He 
himself had been diagnosed recently with pulmonary tu- 
berculosis but could not afford to continue the costly ther- 
apy for more than 2 months. He asked me if it was okay to 
do so. I struggled for an appropriate answer. He sensed my 
uneasiness, and I hastened to change the topic, saying that 
his wife would soon be on her way to recovery. He re- 
flected that it would be nice to give her a chance to rest for 
few days, but she would have to go back to her dawn-to- 
dusk backbreaking work immediately. The loan sharks 
would make their lives miserable. 

I glanced at the three children trotting behind us, the 
oldest boy half-carrying, half-dragging his baby sister. They 
were malnourished and potbellied, with unkempt hair, 
runny noses, and tattered clothes, eyeing the well-stocked 
hospital cafeteria hungrily. Undoubtedly they probably 
had not had anything to eat since morning, and it was now 
noon. I decided to give their father a 100-rupee note (US 
$2) to buy them some food, and walked away as fast as 1 
could. The man mumbled his thanks and apologetically 
added, “Don’t worry, Doctor, we will be fine; the Al- 
mighty takes care of us, the poor.” 

As I walked back to the endoscopy suit, my soul plum- 
meted. I had forgotten this poverty of my country. Perhaps 
I never before saw it in this way. Had my western training 
somehow opened my eyes? At any rate, I felt ill equipped 
to handle it. There had not been, in my American training 
program, any sessions on coping with abject poverty. 

Nevertheless, at some level I remain happy, secure in 
my decision to return. I have more to learn here. Learn it I 
will. And there will be no shortage of teachers. 


Ananya Das, MD 
P. Singhania Research Institute 
New Delhi, Delhi, India 110019 
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COMMENTS AND RESPONSES 


Long-Term Outcome in Lupus Nephritis 


TO THE EDITOR: Illei and colleagues (1) report superior long-term 
outcomes in patients with lupus nephritis treated with pulse cyclo- 
phosphamide with or without pulse methylprednisolone compared 
with those treated with pulse methylprednisolone alone. Their data 
also suggest that pulse methylprednisolone combined with cyclo- 
phosphamide has additional benefit. The primary outcomes defining 
treatment failure were need for supplemental immunosuppressive 
therapy, doubling of serum creatinine concentration, or death. 

Illei and colleagues’ mortality data, however, are intriguirg. The 
investigators previously reported that after 5 years of follow-up, 3 of 
55 cyclophosphamide-treated patients had died compared with 0 of 
27 patients randomly assigned to pulse methylprednisolone alone 
(2). The suggestion of a true difference in mortality rates at a median 
of 11 years of follow-up is even more striking. In an intention-to- 
treat analysis combining Illei and colleagues’ data on all cyclophos- 
phamide-treated patients, we found that 10 of 55 (1896) cyclophos- 
phamide-treated patients died versus only 1 of 27 patients (496) 
treated with pulse methylprednisolone alone. This corresponds to a 
very large relative risk reduction of 7896 in patients not exposed to 
cyclophosphamide. Although the authors report no significent dif- 
ference among the treatment groups for the outcome of dearh, this 
difference has a P value of 0.09 using the conservative Fisher exact 
test. If the groups were compared by using a survival analysis (as was 
done for the composite end point used by the authors to define 
treatment efficacy), the P value would probably have been much 
doser to 0.05. With such small sample sizes, even P values Eetween 
0.05 and 0.10 should be addressed, particularly with regard to an 
outcome as important as death. Of interest, when an intention-to- 
treat analysis was used, no difference was seen in renal morbidity as 
an individual outcome between pulse methylprednisolone alone and 
cyclophosphamide-containing regimens. Only by using a composite 
end point that included the need for additional immunosuporessive 
therapy were the authors able to find an advantage to the cyclophos- 
phamide-containing regimens. As the authors point out, a substantial 
percentage of patients in the methylprednisolone group ultimately 
received cyclophosphamide therapy. Perhaps on some level this com- 
posite analysis reflects the need for additional immunosuppressive 
therapy in many of the patients treated with methylprednisolone alone. 

Mortality data should be a major consideration in the selection 
of therapy in patients with lupus nephritis. In patients with less 
severe disease, initial treatment with pulse methylprednisolone alone 
may be preferable, although salvage therapy with immunosuppressive 
agents may ultimately be necessary. 


Robert F. Spiera, MD 
Peter Homel, PhD 

Beth Israel Medical Center 
New York, NY 10003 


Harry Spiera, MD 
Mount Sinai Medical Center 
New York, NY 10029 
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IN RESPONSE: We agree with Spiera and colleagues that the larger 
number of deaths in the cyclophosphamide-containing groups in our 
study is intriguing and that a survival analysis is the optimal statisti- 
cal method to determine whether there is a true difference in mor- 
tality. However, we believe that combining the mortality data from 
both cyclophosphamide-containing groups and comparing them 
with the methylprednisolone group is flawed because this method 
assumes that any increased mortality in the combination group is 
attributable to cyclophosphamide. Comparing the methylpredniso- 
lone-only group with the cyclophosphamide-only group in a 
Breslow-Gehan-Wilcoxon survival analysis showed no significant 
difference in risk for death. We agree that borderline P values should 
be interpreted cautiously with such a small number of patients be- 
cause small differences from the expected number of events (a few 
more or less) may cause large changes in the P value. To distinguish 
chance statistical oddities from biologically plausible trends, these 
results should be analyzed in the context of previous experience. To. 
determine whether there was a biologically plausible connection to 
cyclophosphamide treatment, we analyzed the individual causes of 
deaths. Only one of five deaths in the cyclophosphamide group 
could reasonably be attributed to immunosuppression (Pneumocystis 
carinii pneumonia). One patient died of a clearly unrelated cause: 
bleeding after a kidney biopsy at another center. Removing this pa- 
tient from the survival analysis changed the P value to 0.13. We have 
not seen an increased risk for death in patients treated with cyclo- 
phosphamide in previous studies, either at the end of the study or 
during long-term follow-up (1, 2). Spiera and colleagues also point 
out that in an intention-to-treat analysis, the rate of end-stage renal 
disease did not differ among the groups. As discussed in our paper, 
this apparent equality can be explained by the design of the original 
study and the practice at our institution to use cyclophosphamide in 
patients in whom pulse methylprednisolone has failed. 

Our major finding was that the addition of methylprednisolone 
pulses to pulse cyclophosphamide leads to better long-term responses 
in moderate to severe lupus nephritis without conferring additional 
risk for adverse events. Dr. Spiera and colleagues conclude that pulse 
methylprednisolone alone should be the preferable option to treat 
mild lupus nephritis, However, this is not an appropriate extrapola- 
tion from our study because neither the original protocol nor the 
follow-up was designed to address this question. 


Gabor G. Ille, MD 

James E. Balow, MD 
National Institutes of Health 
Bethesda, MD 20892 


Dimitrios T. Boumpas, MD 
University of Crete Medical School 
Heraklion 711 10, Greece 
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Quality Indicators for Management and Prevention of Falls 


TO THE EDITOR: | read with interest Rubenstein and colleagues’ 
review on fall assessment and prevention (1). I was surprised that the 
authors did not comment on the fact that balance exercises, such as 
tai chi, were one of the best ways to reduce risk for fails, Also, 
although many trials showed a reduction in risk for falls, very few 
showed a reduction in risk for injurious falls. I think we should be 
concerned with fall prevention at an earlier age, when participation 
in such things as tai chi or yoga can be really helpful. 


M. Stella Pierre, MD 
Jacobi Medical Center 
Bronx, NY 10461 
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IN RESPONSE: Exercise is one of the most potent interventions for 
both fall prevention and improvement of mobility dysfunction. Dr. 
Pierre is concerned that we omitted discussion of tai chi as being one 
of the best types of exercises for these purposes. We agree that tai chi 
is a beneficial form of exercise and discussed tai chi positively in the 
context of the variety of exercise regimens tested. However, although 
meta-analysis has confirmed the value of various types of exercises in 
preventing falls, tai chi has not yet been shown to be superior to 
other types of balance, strengthening, and endurance exercises. 

The fact that fewer fall-prevention trials of all types have shown 
reduction in injurious falls chan falls in general is mostly related to 
issues of sample size. Only about 10% to 15% of falls result in 
significant injury, and most fall-prevention trials were powered only 
to show reductions in total falls. Larger studies would probably have 
shown statistically significant reductions in injurious falls that paral- 
leled the reduction in total falls. 

Although we also agree with Dr. Pierre that exercise regimens 
introduced early in life will probably have lasting benefits into old 
age and will most likely increase the chance that older persons will 
remain active and fall-free, the evidence behind this assertion is thus 
far lacking in longitudinal or intervention trials. Nonetheless, we 
believe in the benefit of most forms of exercise at any age, not only 
for fall prevention but also for improving many other aspects of 


health and well-being. 


Laurence Z. Rubenstein, MD, MPH 
Sepulveda Veterans Affairs Medical Center 
Sepulveda, CA 91343 
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University of Southern California 
Los Angeles, CA 90033 


Catherine H. MacLean, MD, PhD 
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Alternative Medicine: A Mirror Image for Scientific Medicine 


TO THE EDITOR: Vandenbroucke and de Craen should be congrat- 
ulated for writing a stimulating article on medical thinking in general 
(1). I fear, however, that they may have gotten some of their specifics 
wrong when stating that homeopathy is supported by "seemingly 
solid evidence" (1). Vandenbroucke and de Craen base this state- 
ment on a meta-analysis by Linde and colleagues (2). However, sev- 
eral subsequent attempts (3, 4) to reanalyze Linde and colleagues' 
data set have cast considerable doubt on their positive conclusions. 
Most impressive, perhaps, Linde and colleagues themselves reana- 
lyzed their data and concluded that "there was clear evidence that 
studies with better methodological quality tended to yield less posi- 
tive results" (5). Thus, the trial evidence of homeopathy is not 
"seemingly solid" but seemingly unconvincing. In other words, Van- 
denbroucke and de Craen may be right about how doctors think but 
seem to be wrong about the clinical evidence regarding homeopathy. 


Edzard Ernst, MD, PhD, FRCP(Edin) 
University of Exeter 
Exeter EX2 4NT, United Kingdom 
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IN RESPONSE: We are grateful that Dr. Ernst points to new litera- 
ture that includes reanalyses of the original meta-analysis on home- 
opathy by Linde and colleagues (1). However, in our paper, we 
already pointed to one reanalysis (2) that casts doubt on the robust- 
ness of the original. We also acknowledged that such reanalyses have 
been ongoing because scientists cannot believe the results of the 
original and therefore try to prove that the original was "method- 
ologically flawed.” Verdicts that a study (or a meta-analysis) is flawed 
are in this case based on reasoning and logic only because there is no 
“evidence” for “methodologic flaws.” 

This reasoning fits very well with the crossword analogy that we 
proposed. One entry in the crossword holds that infinite solutions 
cannot possibly have chemical activity; this entry is very well en- 
trenched in physics, chemistry, and biology. In line with this entry, 
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we prefer the entry interpreting the meta-analysis (or the original 
studies) as flawed, which has its own arguments embedded in rea- 
soning and logic, as indicated by Dr. Ernst and others. Of course, 
this is not always immediately apparent. When the original meta- 
analysis on homeopathy was published, many were surprised and 
wondered whether there was anything in it. Gradually, however, it 
became clear that the findings were less robust than they originally 
were thought to be. In this way, all entries do now fit, and this 
“consilient” (3) fitting gives us an argument that endorses both 
methodologic and basic science reasoning. 


Jan P. Vandenbroucke, MD, PhD 
Anton J.M. de Craen, PhD 

Leiden University Medical Center 
2300 RC Leiden, the Netherlands 
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Clinical Inertia 


TO THE EDITOR: After reading the Perspective by Phillips and col- 
leagues on clinical inertia (1), 1 was inclined to agree that the desire 
of patients and physicians to “stay the course” when treating chronic 
illnesses often interferes with achieving excellent care. However, on 
further reflection, I felt that the paper greatly oversimplified many 
aspects of day-to-day medical practice. 

Phillips and colleagues underestimated the extent, depth, and 
persistence of clinicians’ discussions with patients and families about 
the benefits, risks, and costs of intensifying medical therapies for 
chronic diseases. Some patients with atrial fibrillation who are oth- 
erwise excellent candidates for anticoagulation decline it despite my 
best efforts at persuasion. Likewise, many diabetic patients opt to 
avoid the demands of more intense glycemic control, despite the 
attendant increased risks for hypoglycemia and weight gain. Because 
discussions about such decisions are ongoing and often spar. months 
and years, however, their depth may not be adequately reflected in 
chart notes. Over time, tolerance of the status quo may appear to an 
outside reviewer as “inertia.” 

I also feel that target or ideal values are too frequently viewed as 
the ultimate marker of successful treatment. Although these goals 
should be something to strive for, there is frequently a subtls or even 
overt sense that therapy will have little benefit unless the target is 
achieved. In fact, most of the important studies of glycemic control, 
lipid lowering, and hypertension treatment show that benetits are in 
large part linearly or progressively associated with improvement in 
the measured value. Having lowered a patient’s low-density lipopro- 
tein cholesterol level from 240 mg/dL to 140 mg/dL, we must often 
acknowledge that attempting to reduce it by 40 or 50 more points 
will greatly increase expense and risk for side effects. Is this “clinical 
inertia” or simply knowing when to stick with a pretty good hand? 

In the end, my pendulum swung back slightly toward my orig- 
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inal agreement that the desire to avoid upsetting the apple cart can 
and does sometimes hold us back. “Inertia,” however, is a highly 
inaccurate characterization of the process. 


Michael Steinberg, MD 
University of Connecticut Health Center 
Farmington, CT 06030-6220 
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TO THE EDITOR: To be fair to the concept of inertia, best defined 
here as an indisposition to change, it should be acknowledged that 
inertia works in both directions. The attractive concept of clinical 
inertia proposed by Phillips and colleagues (1) should also encompass 
the failure of health care providers to stop or deescalate therapy. 
Treatment regimens too often contain medications that are contin- 
ued indefinitely for little or no reason. Commonly encountered ex- 
amples of lingering medications are gastric protective agents initiated 
long ago in the hospital for stress ulcer prophylaxis and hormone 
replacement therapy that no longer has clear-cut indications. 
Reasons for this alternate direction of inertia parallel to that 
proposed by Phillips and colleagues include overestimation of the 
resources or adherence capacity of the patient, the use of "soft" rea- 
sons to avoid deescalating therapy, and the usual culprit: lack of 
adequate training or systems. This form of clinical inertia is partly 
responsible for the perception that physicians continue to add med- 
icines with little consideration of cost or convenience to the patient 
regardless of whether there is supporting evidence. Failure to ac- 
knowledge this side of clinical inertia undermines the stewardship of 
resources that physicians are currently being asked to assume. For 
clinicians, the major point is that the patient’s medication list is 
dynamic, and each medication should be scrutinized along with the 


patient in every clinical encounter. 


James L. Wofford, MD, MS 
Wake Forest University School of Medicine 
Winston-Salem, NC 27157 


Reference 
1. Phillips LS, Branch WT, Cook CB, Doyle JP, El-Kebbi IM, Gallina DL, ex al. 
Clinical inertia. Ann Intern Med. 2001;135:825-34. [PMID: 11694107] 


TO THE EDITOR: In the excellent article on clinical inertia by Phil- 
lips and colleagues (1), there is a section titled "Use of ‘Soft’? Reasons 
To Avoid Intensification of Therapy." I believe that the impact of 
such soft reasons cannot be overemphasized. As a practicing clini- 
cian, I can testify to the difficulty in getting patients to take medi- 
cations for apparently asymptomatic conditions, as well as having 
patients continue to take such medications over the long haul. If 
long-term adherence to treatment is enhanced by obtaining patient 
"buy-in," then strategies employing nonmedication trials may delay 
reaching goal levels in the short run but may convince patients that 
medications are necessary and increase the likelihood of long-term 
adherence and treatment success. À major drawback to this strategy 
is that patients may quietly disappear from follow-up care. 

Another underappreciated "soft" reason is side effects. If a drug 
has a side-effect rare similar to that of placebo, we think of it as 


innocuous and tolerable. However, if the placebo side-effect rate is 
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25% to 30%, then the patient has a substantial 25% to 30% higher 
likelihood of side effects (at least in the short term) with the drug 
than without it (and, of course, most drugs have side-effect rates 
higher than that of placebo). Finally, better patient education 
through mass media would make patients more receptive to treat- 
ment and indirectly diminish clinical inertia. For example, there is 
now a widespread belief that statins are dangerous drugs, making 
patient resistance to treatment worse than ever. 

All of these factors contribute to patient reluctance to accept 
treatment. I believe thar clinicians respond to this reluctance by 
prescribing more slowly (clinical inertia). 


Daniel Reinharth, MD 
East Meadow, NY 11554-2201 
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IN RESPONSE: Our paper was prompted by observations that al- 
though many patients have chronic disorders that confer increased 
morbidity and mortality (1), they are often not managed to achieve 
the maximum potential benefit of therapy, despite strong evidence 
that treatment is beneficial and cost-effective and carries little major 
risk. In this context, Dr. Steinberg properly emphasizes that sub- 
maximal intensity of management may reflect the explicit wish of the 
patient. However, since national standards for care can be met in 
some real-world practice settings (2, 3), failure to meet such targets 
in other settings must be attributed either to patient self-selection 
bias or to insufficient emphasis by the physician: clinical inertia. 
Since emphasis on overcoming clinical inertia improved diabetes 
outcomes in our own practice without much in the way of patient 
objections or complications from hypoglycemia (3, 4), we believe 
thar clinical inertia is often the limiting problem. 

We agree that if the primary goal is no hypoglycemia or ortho- 
static hypotension, then glucose and blood pressure targets will often 
not be met. However, since such a posture is usually unreasonable, 
the question then becomes how to improve management. We must 
disabuse physicians of the notion that disorders are being treated 
adequately if they are treated at all; the combination of “suboptimal 
treatment” and “no complaints” may still be much less than what 
could be achieved in the same setting with little further increase in 
cost, inconvenience, or side effects. The responsibility for recom- 
mending intensification of management is the physician’s, since only 
he or she can be fully informed about benefits and risks. We suspect 
that few physicians ask their patients specifically whether they would 
prefer a higher risk for stroke rather than a higher risk for orthostasis. 
We believe that rectifying the problem will require physician educa- 
tion in the details of treating to target, systems to show physicians 
exactly what their care consists of (since overestimation of perfor- 
mance is common [5]), and suggestions about ways to improve. 

We agree with Dr. Wofford that periodic evaluations of medi- 
cations are important. However, many patients will eventually need 
to be treated for combinations of diabetes and hypertension and 
dyslipidemia and heart failure and osteoporosis. Since management 
of these disorders is both evidence based and cost-effective, stopping 
appropriate therapy should not usually be considered until very late 
in life. Thus, for most patient encounters, the focus should properly 
be on doing more rather than doing less. 
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Guidelines for the Management of Patients with Chronic 
Stable Angina 


TO THE EDITOR: The guidelines for management of patients with 
chronic stable angina (1) represent an update from leading cardiol- 
ogy associations. Overall, the publication of these types of guidelines 
is useful for developing uniformity of practice when there is clear 
consensus due to high-quality, evidence-based clinical studies. The 
current applicability of such evidence, however, is often questioned. 
In particular, in these guidelines, the recommendations for revascu- 
larization in patients with left main, three-vessel disease, or two- 
vessel disease with involvement of the proximal left anterior descend- 
ing artery are considered class I (evidence that treatment is useful) 
and grade A (high-quality data based on multiple randomized clini- 
cal trials). The supporting data, however, are too old to allow these 
recommendations to be uncritically adopted. 

Current surgical recommendations are largely derived from data 
from the 1970s and 1980s (1), which precede current aggressive 
medical therapies for ischemia management (optimizing nitrates, 
B-blockers) and for risk factor reduction (especially cholesterol). 
Even the most recent study of surgical versus medical management, 
in the mid-1990s, did not have aggressive lipid lowering as a goal (2). 
Yet other data clearly show that aggressive lipid management leads to 
clear benefit within 6 months of initiating therapy (3, 4). In a study 
of patients with stable coronary artery disease in whom angioplasty 
was recommended, Pitt and colleagues (3) found that aggressive lipid 
lowering with 80 mg of atorvastatin decreased ischemic events by 
3696 over 18 months compared with angioplasty (3). By design, Pitt 
and colleagues’ study excluded patients with left main or triple-vessel 
disease. Since no trial has compared present state-of-the-art medical 
management (especially aggressive lipid lowering) with surgery for 
these coronary lesions, which have higher mortality rates, recommen- 
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dations for therapy should be tempered with the caveat that no clear 
current data are available. 


Geoffrey A. Modest, MD 
Upham’s Corner Health Center 
Dorchester, MA 02125 
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IN RESPONSE: Dr. Modest makes several valid points with which we 
concur. First, clinical practice guidelines must be continuously up- 
dated to reflect advances in knowledge. Second, data on the efficacy 
of coronary bypass surgery are relatively old and may not accurately 
reflect current practices and outcomes. Third, dara are emerging to 
indicate that aggressive lipid-lowering therapy is an important com- 
ponent of regimens to manage symptoms of ischemia as well as to 
prevent future complications. 

With regard to updating clinical guidelines, the American Heart 
Association and the American College of Cardiology require that 
updates and revisions be performed regularly. In fact, the guideline 
on the management of chronic stable angina by the American Heart 
Association, American College of Cardiology, and American College 
of Physicians~American Society of Internal Medicine, on which our 
article was based, is currently being updated. The rules require that 
any new information or recommendations included in the updated 
guidelines be based on high-quality evidence. 

As Dr. Modest points out, some of the data from which recom- 
mendations for surgery are derived were collected in trials conducted 
over a decade ago, when results of both surgical and medical therapy 
were probably poorer than they are today. In keeping with our rules 
of evidence, however, these trials were methodologically sound and 
demonstrated important differences in mortality and control of 
symptoms for certain specific subgroups of patients. To date, these 
findings have not been supplanted by newer data from randomized 
trials, and a recent decision analysis indicates that there have been 
similar improvements in mortality due to advances in medical and 
surgical therapy for chronic stable angina (1). In our review, we 
specifically stated that such studies “must be interpreted cauziously;" 
in part because “advances such as aggressive lipid lowering ... were 
often not assessed” (2). As we also noted, similar concerns apply to 
comparisons of percutaneous coronary interventions because many 
earlier randomized trials did not incorporate the latest advances, such 
as intracoronary stents (with or without drug coating). 

In reference to studies suggesting that aggressive lipid lowering 


wew.annals.org 


| LETTERS 


may alleviate anginal symptoms, we share Dr. Modest’s excitement. 
The major crial he cites, however, enrolled patients who were at very 
low risk for acute coronary events, had mainly absent or mild anginal 
symptoms, and would probably not have been candidates for surgery 
under any circumstances (3). Thus, the results of that trial have little 
televance to recommendations for surgical intervention. Nonetheless, 
we share Dr. Modest’s implied optimism that future trials involving 
higher-risk patients with more severe symptoms will show that ag- 
gressive medical therapy can obviate the need for invasive procedures 
in at least some patients. 


Stephan D. Fihn, MD, MPH 
Veterans Affairs Puget Sound Health Care System 
Seattle, WA 98108 
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High-Dose Cyclophosphamide for Treatment of Aplastic 
Anemia 


TO THE EDITOR: Brodsky and colleagues (1) assert that high-dose 
cyclophosphamide provides enduring remission from and even 
“cures” free from long-term complications in patients with severe 
aplastic anemia. However, a randomized trial by the U.S. National 
Institutes of Health (NIH) comparing antithymocyte globulin 
(ATG) with cyclophosphamide was terminated early because of un- 
acceptable toxicity in the cyclophosphamide arm (2). This early ter- 
mination, along with the subsequent observation of persistent par- 
oxysmal nocturnal hemoglobinuria (PNH) clones, relapse, and 
evolution to cytogenetic abnormalities typical of myelodysplasia at 
similar rates in both arms (3), challenges Brodsky and colleagues’ 
assertions. 

Although Brodsky and colleagues report that PNH and myelo- 
dysplasia did not occur in their trial, they do not define these entities. 
Elsewhere, these authors previously reported the detection of PNH 
clones in most untreated patients with severe aplastic anemia and 
atgued that clonality is an early event (4). Weren’t such clones de- 
tected in the current series, and what was their fate after cyclophos- 
phamide therapy? In addition, the determination of myclodysplasia 
requires frequent marrow examination and cytogenetic analysis. The 
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cytogenetic abnormalities observed in our trial were among patients 
who remain in clinical remission. We are given few details of the 
early deaths in Brodsky and colleagues’ study. In our trial, early 
deaths occurred exclusively in the cyclophosphamide arm, even in 
younger patients with adequate neutrophil counts at presentation; 
other patients were saved only by aggressive neutrophil transfusions, 

"These excess toxicities, along with the much higher require- 
ments for supportive care related to the myelosuppressive effects of 
cyclophosphamide, were highly significant and clinically indisput- 
able. They serve to point out that properly designed, conducted, and 
reported randomized, controlled trials are the best way to advance 
clinical practice while protecting the interests of research partici- 
pants. The failure of cyclophosphamide to endure the rigors of our 
randomized, controlled trial was famously epitomized by the late 
Thomas Chalmers, who said, "One only has to review the graveyard 
of discarded therapies to discover how many patients have benefited 
from being randomly assigned to a control group" (5). 


Neal S. Young, MD 

John F. Tisdale, MD 
National Institutes of Health 
Bethesda, MD 20892 
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IN RESPONSE: Over 15 years ago, a prospective, controlled study by 
Speck and colleagues suggested that antilymphocyte globulin was 
superior to allogeneic bone marrow transplantation for aplastic ane- 
mia (1). Initially embraced by many, the conclusions of this study 
have not stood the test of time, and bone marrow transplantation is 
now the preferred treatment for patients with matched siblings. 

The randomized, controlled trial can be limited by the details of 
study design and execution. The NIH trial reported 6-month data 
on just 13 patients treated with cyclophosphamide and cyclesporine 
and just 12 patients treated with ATG and cyclosporine. The study 
accrued less than 20% of its planned enrollment and was terminated 
although neither rules for stopping nor primary or secondary end 
points were ever met. In addition, in contrast to our study, the NIH 
started cyclosporine concomitantly with cyclophosphamide and con- 
tinued it for 6 months. The concomitant use of cyclosporine with 
cyclophosphamide may increase toxicity (2); furthermore, cyclospor- 
ine blocks the induction of tolerance, a potential mechanism of ac- 
tion for cyclophosphamide (3). 
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We found that high-dose cyclophosphamide alone leads to du- 
rable treatmenc-free remissions in most patients with aplastic anemia 
(4). Six patients from our initial trial (4) have remained in complete 
remission for more than 14 years, two for more than 20 years. The 
reported relapse rate for patients treated with ATG and cyclosporine 
in an earlier NIH series (5) was 50% at 5 years and 87% at 7 years. 
As we detailed in our report, all three deaths in our patients occurred 
among the nine who had very severe aplastic anemia. Such patients 
had an early mortality rate of 28% while taking ATG and cyclospor- 
ine in the NIH series. The survival rate in our patients is now 88.9% 
with no relapses, myelodysplasia, or PNH. All of the patients in our 
recent study are regularly screened for PNH or myelodysplasia. It is 
true that most patients with aplastic anemia harbor small PNH pop- 
ulations before treatment. We are monitoring these minute popula- 
tions with highly sensitive assays, and so far they have regressed or 
remained stable. 

Although the jury is still out on the role of high-dose cyclophos- 
phamide in aplastic anemia, we hope the NIH group does not be- 
lieve that the results of a small trial combining cyclosporine with 
cyclophosphamide and having only short follow-up should halt fur- 
ther study on this promising treatment approach. Over 15 years ago, 
because of the high rate of late complications (relapse and secondary 
clonal disorders) in patients with aplastic anemia who received anti- 
lymphocyte globulin, Speck and colleagues recommended continued 
study of bone marrow transplantation. 


Robert A. Brodsky, MD 

Richard J. Jones, MD 

Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins 
Baltimore, MD 21231 
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Postoperative Pulmonary Complications 


TO THE EDITOR: Arozullah and colleagues (1) describe the develop- 
ment of a multifactorial risk index for the prediction of postoperative 
pneumonia. The accompanying editorial by Lawrence (2) discusses 
the authors’ decision to use a homogeneous outcome variable (post- 
operative pneumonia), in contrast to previous studies that used less 
clearly defined postoperative pulmonary complications as outcome 
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measures. I take issue with the description of hypoxemia as a post- 
operative complication of "little clinical significance." 

Eichhorn (3) has reviewed the importance of late desaturation 
and hypoxemia. There are two recognized patzerns: persistent hypox- 
emia, which is related to preoperative respiratory function, and epi- 
sodic nocturnal hypoxemia, which is closely related to episodic sleep 
apnea and is aggravated by postoperative physiologic disturbances. 
The latter form of hypoxemia has in particular been linked with 
possible organ dysfunction and subsequent morbidity and possibly 
mortality. Episodic nocturnal hypoxemia has been associated with 
episodes of cardiac ischemia and may contribute to the increased 
frequency of unexpected postoperative deaths noted at night. 

A second point worthy of mention is the recent evidence showing 
not only that avoidance of hypoxemia is desirable but also thar supple- 
mental oxygen in the early postoperative period may improve outcome. 
Supplemental perioperative oxygen has been shown to reduce the inci- 
dence of surgical wound infections (4) and of postoperative nausea and 
vomiting (5) in patients undergoing colorectal surgery. The mechanism 
underlying this improvement is unknown but is thought to be related to 
improved tissue oxygenation and thus avoidance of subde tissue isch- 
emia. 

Postoperative hypoxia is associated with increased morbidity 
and mortality, and avoidance of subtle tissue ischemia with supple- 
mental oxygen improves outcome in terms of reduced wound infec- 
tions and postoperative nausea and vomiting. To suggest that post- 
operative hypoxemia is of little clinical insigrificance is to trivialize a 
potentially serious postoperative complication that is amenable to a 
simple and cheap preventive measure, namely the administration of 
supplemental oxygen in the postoperative period. 


Sarah Jane Ramsay, BSc, MBBS 
Chinese University of Hong Kong 
Shatin, New Territories, Hong Kong 
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IN RESPONSE: Measurement of oxygenation, purely numerically, as a 
surrogate, without clear linkage to clinically important outcomes, may 
not advance the science or art of patient care and research in periopera- 
tive pulmonary risk management. Data from a large trial of pulse oxim- 
etry in the operating room and postanesthesia care unit suggest that 
there is more measurable hypoxemia than there are important clinical 
sequelae of it (1). Mild hypoxemia, which probably has litte clinical 
significance as a postoperative pulmonary complication, shoud not be 
considered as such in the same league as pneumonia. 

There may be other reasons to care about oxygenation besides 
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pulmonary complications. Dr. Ramsay cites two reports from a mul- 
ticenter trial of patients having colorectal surgery who were randomly 
assigned to receive 30% (standard care) or 80% supplemental oxygen 
intraoperatively and 2 hours postoperatively (2, 3). Eighty percent 
supplemental oxygen was associated with less postoperative nausea 
and vomiting and fewer wound infections (2, 3). Both reports state 
that oxygen saturation was maintained at greater than 92% to at least 
95% in all patients. 

Dr. Ramsay’s mention of “subtle tissue ischemia” provides ad- 
ditional perspective. The definition of clinically important hypox- 
emia may vary among tissues. In the study of wound infection (3), 
mean arterial oxygen saturation was 98.7% and 99.7% in the 30% 
and 80% oxygen groups, respectively. The difference between these 
groups was statistically significant (P « 0.001), but would anyone 
argue that it is clinically important? Yet clinical meaning is less clear 
for the similarly statistically significant differences between groups 
for more sophisticated measures of intraoperative tissue oxygenation: 
mean subcutaneous oxygen tension (59 mm Hg vs. 109 mm Hg), 
muscle oxygen tension (25 mm Hg vs. 40 mm Hg), and partial 
pressure of arterial oxygen (121 mm Hg vs. 348 mm Hg). Do the 
latter measures validly lower the bar for “clinical” hypoxemia, or are 
they irrelevant surrogate measures? It takes well-designed research 
that defines the link between surrogate measures and clinical out- 


comes to answer these questions. 


Valerie A. Lawrence, MD 

South Texas Veterans Health Care System 

University of Texas Health Science Center at San Antonio 
San Antonio, TX 78229-3900 
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Permanent Paralysis of the Right Phrenic Nerve 


TO THE EDITOR: Although right phrenic nerve paralysis is an ac- 
knowledged immediate complication of implanted venous access 
portals, it has only recently been recognized as a late sequela of this 
device. To a growing list of similar occurrences, we add this case 
report of a 44-year-old woman with infiltrating ductal carcinoma of 
the breast, treated with 5-fluorouracil, cyclophosphamide, and doxo- 
rubicin chemotherapy as a continuous 48-hour infusion through a 
Hickman catheter. Eighty days after successful implantation of a 
right subclavian venous catheter, the patient developed right shoul- 
der pain. Plain chest radiography and venography documented a 
widened mediastinum, raised right hemidiaphragm, and thrombosis 


of the superior vena cava without dye extravasation. Despite resolu- 


17 September 2002| Annals of Internal Medicine] Volume 137 * Number 6551 


LEIFIFERS | 


Table. Permanent Paralysis of the Right Phrenic Nerve Related to Central Venous Catheters* 








Study (Reference) Year Central Venous Disease Treatment Sample Mean Time Thrombosis? Pain? 
Access Device Size, n to Event, d 
Munzone et al. (3) 2000 Implanted port Breast cancer Chemotherapy infusion 15 108 NR in 15 patients Yes (14 of 15 patients) 
Aggarwal et al. (1) 2000 Double-lumen Renal failure Hemodialysis 1 90 Yes (1 of 1 No (0 of 1 patient) 
catheter patient) 
Rigg et al. (4) 1997 Hickman Colorectal cancer Chemotherapy infusion 5 93 Yes (4 of 5 Yes (5 of 5 patients) 
catheter patients) 
Leong et al. (2) 1996 Hickman Myeloma Chemotherapy infusion — 1 60 Yes (1 of * Yes (1 of 1 patient) 
double-lumen patient) 
catheter 





* NR = not reported. 


tion of the thrombus with therapeutic anticoagulation, the hemi- 
diaphragm has remained paralyzed. 

The Table summarizes the 22 cases in the international litera- 
ture of permanent right phrenic nerve paralysis due to late compli- 
cation of indwelling central venous catheters. Various right- and 
left-sided catheters were used for hemodialysis (1) or systemic che- 
motherapy with a variety of chemotherapeutic agents (2-4). Average 
time to right phrenic nerve paralysis was approximately 3 months. 
Right shoulder pain was a prominent symptom in all but one case (1). 
Thrombosis was important in three reports (1, 2, 4) as well as in our 
case but was nor mentioned in the largest series (3). Prophylactic 
warfarin was not preventive (4). We speculate that venous wall dam- 
age resulting from inflammation associated with thrombus formation 
caused phrenic nerve paralysis. 

Since the use of indwelling central venous catheters has in- 
creased dramatically during the past decade, this phenomenon could 
be more frequent in the future. Perhaps with early detection and 
treatment, this event would be reversible. We therefore suggest 
heightened suspicion for phrenic nerve paralysis as a potential late 
complication of central venous catheters, usually in conjunction with 
right shoulder pain and thrombosis formation. 


James E. Reeves Jr, MD 
Cancer Care Associates 


Oklahoma City, OK 73120 


William F. Anderson, MD, MPH 
National Cancer Institute 


Bethesda, MD 20892-7317 
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Diagnosis hy Death 


TO THE EDITOR: A 40-year-old previously healthy Chinese woman 
presented with progressive right thigh pain for 10 days. Her medical 
history was unremarkable except for menorrhagia since menarche, 
for which she irregularly took iron tablets prescribed by her family 
physician. Physical examination showed pallor. Passive straight-leg 
raising was reduced to 45 degrees on the right side, limited by pain 
radiating from the posterior thigh to the posterior and lateral aspect 
of the leg, with Laségue sign. Blood pressure was 125/80 mm Hg, 
and pulse was sinus at 84 beats/min. Other physical findings were 
normal. Hemoglobin level was 71 g/L, mean corpuscular volume was 
69 fL, leukocyte count was 13 X 10? cells/L, and platelet count was 
35 X 10? cells/L. Serum sodium level was 140 mmol/L, potassium 
level was 3.9 mmol/L, creatinine concentration was 95 mol/L (1.1 
mg/dL), alkaline phosphatase level was 2.15 nkat/L (normal range, 
0.93 to 1.98 nkat/L), hepatic aminotransferase levels were just above 
the upper limits of normal, bilirubin level was 16 mmol/L (0.94 
mg/dL), and y-glutamyltranspeptidase level was 50 IU/L (normal 
range, 7 to 32 IU/L). Results of radiography of the lumbosacral spine 
were normal. The patient received a transfusion but developed sud- 
den hemodynamic collapse and died. Postmortem examination re- 
vealed ruptured hepatocellular carcinoma and positive results on tests 
for hepatitis B surface antigen. 

Hepatocellular carcinoma is prevalent in southeast Asia, where hep- 
atitis B virus infection is endemic (1). Its presentation ranges from inci- 
dental finding on surveillance detection (2) to spontaneous rupture caus- 
ing acute hemoperitoneum and hypovolemic shock (3). Subclinical 
rupture of hepatocellular carcinoma is often difficult to diagnose. Sciat- 
ica as an initial manifestation has not been reported before to our knowl- 
edge and is certainly uncommon. Its presence in association with unex- 
plained anemia, mild liver function derangement, and the hepatitis B 
carrier state should arouse suspicion of subclinical bleeding causing 
nerve-root irritation to the lumbosacral region. Early detection of hepa- 
tocellular carcinoma would allow lifesaving means of hemostasis, such as 
hepatic arterial embolization or staged hepatic resection (4). 


Sydney Tang, MRCP 

Chor Sang Chim, FRCP 

Kar Neng Lai, MD, FRCP 

University of Hong Kong, Queen Mary Hospital 
Hong Kong 


www.annals.org 


Figure. Findings on magnetic resonance imaging. 














Top. Axial T2-weighted image through the brainstem. Middle. Fluid- 
attenuated inversion recovery image through the brainstem. Bottom. 
Diffusion-weighted image. Arrows indicate a process compatible with 
central pontine myelinolysis. 
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Central Pontine Myelinolysis 


TO THE EDITOR: A 42-year-old woman receiving hydrochlorothiazide 
for hypertension presented with nausea, vomiting, diarrhea, shock, and 
dehydration after binge drinking of vodka and mixed hard liquor. Se- 
rum sodium level at admission was 97 mmol/L; the patient required 4 L 
of intravenous normal saline infusion to achieve hemodynamic stability. 
Serum sodium level gradually normalized within the next 4 days (<1 L 
of sodium correction per hour), but the patient’s course was complicated 
over the next 7 days by dysarthria, mutism, facial and neck weakness, 
and profound quadriparesis with spastic flexion of the lower limbs and 
Babinski signs. 

On magnetic resonance imaging, an axial T2-weighted scan 
(Figure, top) and a fluid-attenuated inversion recovery scan (Figure, 
middle) through the brainstem demonstrated striking abnormal sig- 
nal consistent with edema in the central tracts of white matter. Ad- 
ditional diffusion-weighted imaging (Figure, bottom) revealed abnor- 
mal signal consistent with restricted diffusion, implying an acute 


process compatible with central pontine myelinolysis. 


Khosrow Afsari, MD 
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CORRECTION 





Correction: Identification of Persons at High Risk for Type 2 
Diabetes Mellitus 


In an article on the identification of persons at high risk for type 
2 diabetes mellitus (1), the formula in the Appendix on page 581 
contained an error. The formula should read p = 1/(1 + e *) rather 
than p= 1/(1 — e *). 


Reference 
1. Stern MP, Williams K, Haffner SM. Identification of persons at high risk for type 2 


diabetes mellitus: do we need the oral glucose tolerance test? Ann Intern Med. 2002; 


136:575-81. [PMID: 11955025] 
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Structured abstracts of information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. Order phone numbers and 
Web sites can be used to place orders directly with publishers. 





Medical Management of Diabetes and 

Heart Disease 

Sobel BE, Schneider DJ, eds. 292 pages. New York: Marcel Dekker; 
2002. $125.00. ISBN 0824707451. Order phone 212-696-9000. 


Field of medicine: Endocrinology and cardiology. 

Format: Hardcover book. 

Audience: Specialists and primary care physicians who manage 
patients with diabetes. House officers and nonphysician providers 
will also find the book insightful regarding the complex link berween 
diabetes and cardiovascular disease. 


Purpose: To provide the reader with an understanding of the 
pathophysiology of diabetic heart disease, to develop risk reduction 
strategies, and to provide drug and nondrug management options 
for the common cardiovascular complications of diabetes. 


Content: The book contains 16 chapters. The first chaprer sum- 
marizes the metabolic defects of diabetes that contribute to cardio- 
vascular disease and discusses targeted treatment strategies. The re- 
maining chapters address cardiovascular disease in type | and type 2 
diabetes; insulin resistance; syndrome X; hypertension, dyslipidemia, 
and the coagulation—fibrinolytic system as contributing factors; the 
polycystic ovary syndrome; detection and diagnosis of heart disease; 
the management of diabetes and comorbid cardiovascular disease; 
the risks and benefits of coronary revascularization; and nondrug risk 
reduction strategies and targets for future therapies. 

Highlights: The book is appropriate for both veteran and less 
experienced clinicians. The chapters are pertinent, well written, easy 
to understand, and amply referenced or cross-indexed. The book's 
strength lies in che authors’ attention to blending present-day basic 
science and clinical research data to explain the complex relation- 
ships shaping the development of diabetic cardiovascular disease. 
The chapter on coronary revascularization is particularly noteworthy. 
Limitations: Despite its title, the book is primarily devoted to 
characterizing the pathophysiologic basis for diabetic heart disease. 
Inconsistent attention is given to specific therapeutic, dosing, and 
monitoring issues or recommendations. Several of the figures require 
enlargement or revision to enhance understanding (for example, fig- 
ure 3 on page 40; figure 1 on page 234). On page 77, it's stated that 
B-blockers can “also cause vasospasm in asthmatic patients,” an ob- 
vious confusion with bronchospasm. Since the book's publication, 
several research trials and guidelines have been published or changed. 
This new information could affect interpretation of the book’s 
present recommendations (for example, blood pressure goals). 


Related reading: The only comparable secondary reference is 
Garber's "Type 2 Diabetes” in Endocrinology and Metabolism Clinics 
of North America (WB Saunders, 2001). Although the subject matter 
of that book is more diverse, the contributing authors address many 
of the same issues. Given the shortcomings of published reference 
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textbooks, the primary literature remains the best option for readers 
who want to stay current with the changing landscape of diabetes 
and heart disease. 


Reviewer: Charles D. Ponte, PharmD, Departments of Clinical 
Pharmacy and Family Medicine, West Virginia University, Schools 
of Pharmacy and Medicine, Morgantown, West Virginia. 





Blackwell's Primary Care Essentials: 

Travel Medicine 

Smith RP, Sears ST. 299 pages. Malden, MA: Blackwell Science; 
2002. $39.95. ISBN 0632044829. Order phone 800-216-2522. 


Field of medicine: Ambulatory and general medical care. 
Format: Softcover book (pocker-size). 


Audience: Primary care and emergency medicine physicians and 
nurse practitioners caring for travelers. 


Purpose: To serve as a ready reference for medical providers pre- 
paring travelers for trips and evaluating travelers upon return. 
Content: This is the seventh publication of 10 planned volumes of 
Blackwell's Primary Care Essentials series. The handbook is divided 
into a section on prevention and a larger section on the diagnosis and 
management of travel-related illness. Brief appendices related to 
antiparasitic drugs and bibliographic references including Web sites 
are provided. 

Highlights: The book provides well-focused, succinct, and rela- 
tively encyclopedic coverage of the before-and-after aspects of travel 
medicine for providers needing a handy, easily accessible pocket 
guide.. As with other volumes in the series, each of the more than 
150 individual subject areas begins with one or more up-to-date 
literature references to facilitate gathering information expeditiously. 
The area on prevention issues is particularly useful in providing in- 
formation related to special-needs travelers, such as those who are 
pregnant or immunosuppressed. The book provides good coverage 
of prevention of environmental illnesses, such as marine envenoma- 
tions, while still covering the basics related to prevention of travel- 
related infectious diseases, 


Limitations: The depth of information covered is understandably 
limited in a handbook, and this problem is most evident in the 
diagnosis and treatment section of the book, which provides infor- 
mation on 109 infectious diseases. Although the information specif- 
ically related to travel-associated diseases is useful and worthwhile, 
the inclusion of some subjects, such as toxic shock syndrome, skin 
and soft tissues infections, and pneumococcal infections, is unneces- 
sary and limits the depth of other, more relevant areas. 


Related reading: In the preface, the authors urge readers to con- 
sider the handbook as an adjunct to information garnered from the 
Centers for Disease Control and Prevention and other travel medi- 
cine Web sites. Guerrant and colleagues’ Tropical Infectious Disease: 
Principles, Pathogens, and Practice (Churchill Livingstone, 1999) is 
the standard comprehensive reference in the field. 

Reviewer: Philip C. Carling, MD, Infectious Diseases Section, 
Carney Hospital, Boston, Massachusetts. 
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When submitting a manuscript, to prevent ambiguity authors must 
state explicitly whether potential conflicts do or do nor exist. Authors 
should do so by completing a Conflict of Interest Disclosure Statement 
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ses; economic analyses; and case reports of adverse drug reactions) ac- 
cording to recommended reporting guidelines and should include with 
the manuscript a completed copy of the appropriate reporting checklist. 


Online Submission 
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of manuscripts. Authors who wish to submit manuscripts online can 
find instructions at www.acponline.org/emt/Author/Login. 


Manuscript Format and Style 
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writing (4). 
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support, such as for equipment and drugs (see Conflict of Interest, 
above, under Authors’ Professional and Ethical Responsibilities). 
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for reprints. 
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ASSEMBLING AND SUBMITTING A PACKET 
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2. The manuscript 

3. Figures (if any; for specific figure submission criteria, see Figures, 
below) 

4, Any closely related publications by the authors 

5. Research protocols and supporting data, if applicable 


6. Permissions . 
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7. Comments from previous peer reviews (if any) and responses to these 
comments (optional) 

8. The signed Authors’ Forms— one for each author 

9. The presubmission checklist 

10. Reporting guideline checklist, if appropriate 

11. Conflict of Interest forms (available at www.annals.org) 


Cover Letter 

Please submit the original and one photocopy of a cover letter indicating 
the Annals section (for example, Article, Brief Communication, Review) 
for which the submission would be most appropriate; the Editor makes 
the final assignment to a section (for a description of the formats of 
specific Annals articles, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org) 

The cover letter should also designate whether the corresponding 
author prefers to receive acknowledgment of receipt of the manuscript 
by U.S. mail, e-mail, telephone, or fax. For Letters to the Editor, the 
cover letter should clearly indicate whether the submitted Letter is in- 
tended for publication or is meant to be a communication to the Editor 
only. The cover letter should provide details of any duplicate submis- 
sions or of potential conflicts of interest disclosed on the author conflict 
of interest disclosures or on the conflict of interest notification page (see 
Conflict of Interest, under Authors’ Professional and Ethical Responsi- 
bilities). 


Manuscript 

Submit a total of five paper copies as well as a copy on a diskette (other 
than a Zip disk) if you do not submit the manuscript electronically. This 
also applies to Letters ta the Editor. We prefer Word documents. Power- 
Point is acceptable if figures and tables are in a separate document. 


Figures 

For black-and-white figures, submit five laser-quality proofs. For photo- 
graphic material that does not photocopy well (for example, photomi- 
crographs or radiographs), submit three glossy prints. For color figures, 
submit one transparency and three color prints for each figure. Indicate 
on a label the name of the first author of the paper, the figure number, 
and an arrow to denote the top of the figure. Paste the label on the back 
of the figure. Do not mount figures on backing board. Number the 
figures in the order in which they appear in the text. Photomicrographs 
should have scale markers that indicate the degree of magnification. Feel 
free to submit color figures, We will publish them in color if we think 
that color reproduction serves the purpose of the article. 


Related Publications and Supporting Data 
Include reprints of published papers, manuscripts of papers in press, or 
copies of abstracts thar contain data that appeared in the submitted 
manuscript. This information will help the Editors to form a judgment 
about the degree of duplicate, redundant, or previous publication. 
Submit original or other supplemental data if, in the authors’ opin- 
ions, they would help the Editors or reviewers understand and interpret 
the work. Authors should submit a copy of the original research proto- 
col, if appropriate. 


Personal Communications and Previous Reviews and 
Responses 

Submit a letter granting permission to publish all quoted personal com- 
munications, if applicable. 
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If the authors have previously submitted a version of the manu- 
script to another journal, the authors may include comments from the 
peer reviewers and an indication of the responses to these comments. 
This is optional. 


Authors' Forms 

Send completed and signed Authors’ Forms (one for each author) with 
the manuscript. All authors, except U.S. government employees whose 
work was done as part of their official duties, must transfer copyright to 
the American College of Physicians-American Society of Internal Med- 
icine, publisher of Annals. Transfer of copyright signifies transfer of 
rights for print publication; electronic publication; production of re- 
prints, facsimiles, microfilm, or microfiche; or publication in a language 
other than English. We usually grant permission on request and without 
charge for authors to use portions of their works published in Anab for 
limited educational purposes and in other scholarly publications. 


Presubmission Checklist 

Before mailing the submission packet, authors should complete the gen- 
eral presubmission checklist and submit it with the manuscript. For 
expanded information, see the Appendix, appearing in the first issues of 
January and July each year and at www.annals.org. Send the manuscript, 
accompanied by all supporting materials, with adequate protection for 
figures, to 
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MANUSCRIPT PROCESSING 

Acknowledgment of Receipt 

Ve acknowledge all manuscripts and assign each a unique, confidential 
manuscript number. Please give this number only to other authors of the 
paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
(the only person to receive the necessary password) can check the status 
of their manuscript online (at www.annals.org). 


Internal Review by Editors and Peer Review 
At least one Editor and one Associate Editor read each manuscript. 
"Together, they decide whether to send the paper to outside reviewers. 
We send about 50% of submitted papers for peer review, usually to 
at least two reviewers. The Editors select reviewers from an electronic 
database of about 13 000 reviewers. We do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of the authors. 
Authors may indicate individuals that they do not want to be a reviewer 
but must justify their request in the cover letter. We receive nearly all 


reviews within 4 weeks. 


Acceptance or Rejection and Criteria for Editorial Decisions 
Annals can publish only a fraction of all papers submitted each year 
(approximately 15% of all submissions in 2001). We communicate our 
decisions on acceptance or rejection only by a letter from the Editors to 
the corresponding author. Almost all papers that we accept require some 
editorial or statistical revision before publication. 
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We judge manuscripts on the interest and importance of the topic, 
the intellectual and scientific strength, the darity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Arnals to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper’s category. Authors of original research and reviews 
should take pains to describe exactly how their findings acd to the 
existing literature. 


Return of Manuscripts and Resubmisslon 

We do not return manuscripts that we do not accept unless the authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we 
destroy all copies of rejected manuscripts. We send the reviewers’ com- 
ments to authors whether or not we accept the article. 

On occasion, the Editors will reject an article but invite a resub- 
mission that addresses specific concerns of the Editors. We aim to accept 
a high percentage (approximately two thirds to three quarters) of the 
articles that we reinvite, and we specify conditions that the authors must 
meet before we will accept a reinvited manuscript. 


ExpepiTeD REVIEW 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
criteria. We anticipate that fewer than 10 manuscripts per year will meet 
these criteria. More information on the expedited review process can be 
found at www.annals.org/shared/author_info.html. 


Letters 

Beginning in 2002, letters should be categorized as Research Letters 
(includes case reports and case series), Comments and Responses (com- 
ments on papers published in Annals), General Commentary, or Cor- 
rections. Research Letters is the most appropriate category for case re- 
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ports and small case series. If an author believes that the case report or 
small case series is important enough to warrant publication as a brief 
communication rather than a research letter, he or she should contact 
the editor for advice regarding appropriate categorization and word 
length. We will publish a limited selection of Letters in the print journal, 
and some will be published solely on the Annals Web site (www 
.annals.org). Authors must note in their cover letter whether they are 
willing to have their letter published electronically if it is not selected for 
print publication. Electronically published Letters are now indexed by 
the National Library of Medicine. 

We strongly encourage authors to submit their letters electronically. 
Research letters must be fewer than 600 words and must be structured. 
We suggest the following sections: Background, Objective, Methods and 
Findings or Case Report as appropriate, Discussion, Conclusion, and 
References (no more than 5). One table or figure may be included. 
Comments and Responses and General Commentary must be fewer 
than 300 words, have three or fewer authors, and cite five or fewer 
references. Comments must be received within 6 weeks of an article’s 
publication. Authors’ Responses must be received within 4 weeks of 


receiving comments. 


DocuMENTS CITED 


1. World Medical Association declaration of Helsinki. Recommenda- 
tions guiding physicians in biomedical research involving human sub- 
jects. JAMA. 1997;277:925-6. [PMID: 9062334] 

2. Uniform requirements for manuscripts submitted to biomedical jour- 
nals. Internation Committee of Medical Journal Editors. Available at 
www.icjme.org. 

3. Uniform requirements for manuscripts submitted to biomedical jour- 
nals. International Committee of Medical Journal Editors. Ann Intern 
Med. 1997;126:36-47. 

4. Gopen GD, Swan JA. The science of scientific writing. Am Sci. 
1990;78:550-8. 


The Appendix for the Information for Authors is published in the first 


issues of January and July and includes information on manuscript for- 
mat, style, article components, and publication. 


15 October 2002 | Annals of Internal Medicine | Volume 137 ° Number 8 | I-7 


ANNALS OF INTERNAL MEDICINE authors form 





Manuscript Title 


By signing below, all authors acknowledge that they have read 1) the-starement 
on authorship, dual commitment, and contribution to authorship and 2) the 
statement on copyright transfer or federal employment. They also agree to assign 
the responsibility for changes to galley proofs to one designated author. The name 
of this auchor, as well as the name of the corresponding author and the author to 
receive reprint requests, should be indicated in the Author Information section, 
below. Authors of editorials, letters, On Being a Doctor/Patient pieces, and Book 
Notes need not designate author contributions. The corresponding author must 
also sign the acknowledgment statement at the bottom of this page. Authors who 
do not already receive Annals will receive a complimentary copy of the issue in 
which their article appears (indicate by checking the box under Author Informa- 
tion). This document may be photocopied for distribution to coauthors for their 
signature, Every author must complete a form. Signatures sent via facsimile can- 


not be accepted. Please mail all copies to Harold Sox, MD, Editor, Annals of 


Internal Medicine, 190 N. Independence Mall West, Philadelphia, PA 19106- 
1572, USA. 


Authorship, Dual Commitment, and Contributions to Authorship 
@ | have contributed directly to the intellectual content of this paper and have 
agreed to have my name listed as an author on the final, revised version. 
€ For papers with more than one author: I agree to allow the corresponding 
author to make decisions regarding prepublication release of information in the 
paper to the media, federal agencies, or both. 
€ Financial interests, direct or indirect, that exist or may be perceived to exist for 
individual authors in connection with the content of this paper have been dis- 
dosed to Annals in the cover letter, Sources of outside support of the project are 
named in the cover letter, and the role of funding organizations, if any, in the 
conduct of the study is described in the Methods section of the manuscri p 

In the spaces marked "Contribution Codes," authors should mark those code 
letters from the box that designate their own substantive contribution(s) to the 
paper. Any contribution not described in the box should be indicated in the 
space for "Other contributions." 





Copyright Transfer 

Annas of Internal Medicine is owned, published, and copyrighted by the Ameri- 
can College of Physicians-American Society of Internal Medicine (ACP-ASIM). 
In the event that the ACP-ASIM publishes my work and in consideration of the 
editing and publication of my work and the professional benefits relating hereto, 
| transfer to the ACP-ASIM all right, title, and interest to all parts of the written 
work named above. The ACP-ASIM shall own the work, including 1) copyright: 
2) the right to grant permission to republish the article in whole or in part, with 
or without fee; 3) the right to produce preprints or reprints and translate into 
languages other than English for sale or free distribution; 4) the right to republish 
the work in a collection of articles in any other mechanical or electronic format. 
In addition, I affirm that the work has nor been previously published, is not 
subject to copyright or other rights except my own to be transferred to the 
ACP-ASIM, and has not otherwise been submitted for publication, except under 
circumstances communicated to the ACP-ASIM in writing at the time the work 
was first submitted. 








U.S. Federal Employ 
Copyright Act and ownership cannot be transferred. Initials: 


Author information 





s: | was a U.S. federal employee when this work was done and the manuscript was prepared for publication. This work is nor protected by the 





Signature Name 


Date signed 





Institution Street address 


City State ZIP code 





Phone number Fax number 


1) 2) 


Contribution codes (from box} 


us 





Other contributions 


Please check all of the following boxes that apply to you: 
CJ Author responsible for galley proofs E] Author to receive reprint requests 





Acknowledgment 


CJ Corresponding author 


C] ACP-ASIM member/Annals subscriber 


All persons who have made substantial contributions to the preparation of the manuscript, but who are not authors, are named in the Acknowledgment section and have 


agreed in writing to be named. No contributor has been omitted. 





Corresponding Author Signature (needed only on corresponding author's form) 


K8|15 October 2002| Annals of Internal Medicine| Volume 137 * Number 8 


Date Signed 


www.annals.org 


A 


Annals of Interna! Medicine 


| ARTICLE 


Outcome of Congestive Heart Failure in Elderly Persons: Influence of 


Left Ventricular Systolic Function 
The Cardiovascular Health Study 


John S. Gottdiener, MD; Robyn L. McClelland, PhD; Robert Marshall, MD; Lynn Shemanskl, PhD; Curt D. Furberg, MD; 
Dalane W. Kitzman, MD; Mary Cushman, MD; Joseph Polak, MD, MPH; Jullus M. Gardin, MD; Bernard J. Gersh, MB, ChB, DPhil; 


Gerard P. Aurlgemma, MD; and Teri A. Manollo, MD, MHS 


Background: Most persons with congestive heart fallure are 


elderly, and many elderly persons with congestive heart fallure 
have normal left ventricular systollc function. 


Objective: To evaluate the relationship between left ventricular 
systollc function and outcome of congestive heart fallure in elderly 
persons. 


Design: Population-based longitudinal study of coronary heart 
disease and stroke. 


Setting: Four U.S. sltes: Forsyth County, North Carolina; Sacra- 
mento County, Califomla; Allegheny County, Pennsylvania; and 
Washington County, Maryland. 


Participants: 5888 persons who were at least 65 years of age 
and were recruited from the community. 


Measurements: Total mortality and cardiovascular morbidity 
and mortality. 


Results: Of 5532 particlpants, 269 (4.9%) had congestive heart 
fallure. Among these, left ventricular function was normal in 63%, 
borderline decreased In 15%, and overtly impaired In 22%. The 


mortality rate was 25 deaths per 1000 person-years In the refer- 
ence group (no congestive heart fallure and normal left ventricular 
function at baseline); 154 deaths per 1000 person-years In partic- 
Ipants with congestive heart fallure and Impalred left ventricular 
systolic function; 87 and 115 deaths per 1000 person-years in 
participants with congestive heart failure and normal or borderline 
systolic function, respectively; and 89 deaths per 1000 person- 
years In persons with impaired left ventricular function but no 
congestive heart fallure. Although the risk for death from conges- 
tive heart fallure was lower In persons with normal systolic func- 
tion than in those with impaired function, more deaths were 
associated with normal systolic functlon because more persons 
with heart failure fall Into this category. 


Conclusions: Communlty-dwelling elderly persons, especially 
those with Impaired left ventricular function, have a substantial 
risk for death from congestive heart fallure. However, more deaths 
occur from heart fallure In persons with normal systolic function 
because left ventricular function is more often normal than Im- 
palred In elderly persons with heart fallure. 


Ann intem Med. 2002;137:631-639. 
For author affillations, see end of text. 
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ongestive heart failure is the most frequent cause of 

hospitalization in persons 65 years of age or older, 
accounting for more than 875 000 admissions eaca year in 
the United States (1). Moreover, aging of the population, 
increased susceptibility of elderly hypertensive persons to 
congestive heart failure (2), decreasing incidence of and 
death from stroke, and improved survival after acute myo- 
cardial infarction have increased the number of patients at 
risk for congestive heart failure (1, 3, 4). 

The clinical syndrome of congestive heart failure oc- 
curs over a broad range of underlying left ventricular sys- 
tolic function (5-7). Compared with persons younger than 
65 years of age, more elderly persons with congestive heart 
failure have normal systolic function (5, 8). Elevated pul- 
monary venous pressure, which accounts at least in part for 
the clinical manifestations of congestive heart failure, is 
likely to result from impaired diastolic ventricular filling 
(9). This impairment may be the consequence cf dimin- 
ished systolic function or of other causes (10-14) that may 
result in decreased myocardial compliance in the absence 
of systolic dysfunction. 

The probability of survival diminishes substantially af- 
ter congestive heart failure is diagnosed (15, 16). However, 
studies have differed about the impact of left ventricular 
systolic function on survival (17-23). We tested the hy- 


pothesis that congestive heart failure confers increased 
morbidity and mortality in elderly persons even in the 
presence of normal or only mildly impaired left ventricular 
systolic function. We also hypothesized that impaired sys- 
tolic function would be independently associated with 
greater risk than normal or borderline function. 


METHODS 
Study Sample 

The Cardiovascular Health Study, designed to assess 
cardiovascular disease, cardiovascular disease outcomes, 
and risk factors, identified adults from the Health Care 
Financing Administration Medicare enrollment lists in 
four widely separated U.S. communities, along with other 
household members who were older than 65 years of age at 
study enrollment. Recruitment centers were located in 
Washington County, Maryland; Forsyth County, North 
Carolina; Sacramento County, California; and Allegheny 
County, Pennsylvania. Persons were excluded from the 
Cardiovascular Health Study if they were receiving active 
treatment for cancer, were wheelchair-bound or institu- 
tionalized, or were unable to participate in the examina- 
tion. Prevalent coronary artery disease, stroke, and heart 
failure were not exclusion criteria. When we included both 
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Context 





Most patients with congestive heart failure (CHF) are 65 
years of age or older. 


Older patients more often have CHF with normal left ven- 
tricular systolic function than younger patients. 


How left ventricular systolic function affects prognosis of 
CHF in older patients is not clear. 


Contribution 


In this population-based study of 5532 older adults, 4.9% 
had CHF with normal (63%), borderline decreased (15%), 
or impaired (22%) left ventricular systolic function. 
Forty-five percent of those with CHF and 16% of those 
without CHF died within 6 to 7 years. 

Among those with CHF, death rates were higher with de- 
creased versus normal left ventricular systolic function. 








—The Editors 


the original cohort (recruited in 1989 to 1990) and those 
enrolled when the study was expanded to include more 
African-American persons (in 1992 to 1993), data were 
available from 5888 study participants. Details of the de- 
sign, sampling, and recruitment of the Cardiovascular 
Health Study, as well as the interview and examination, 
have been published previously (24). Self-report of cardio- 
vascular and pulmonary diseases was validated according to 
standardized criteria through assessment of medications, 
medical records, and relevant information obtained during 
the initial examination. Further evaluation involved fasting 
blood chemistry tests, measurement of blood pressure and 


Table 1. Baseline Characteristics of Participants by Study Group* 


heart rate, anthropometric measurements, electrocardiogra- 
phy, echocardiography, carotid ultrasonography, and other 
objective measurements. Participants without an interpret- 
able echocardiogram and those with significant aortic or 
mitral stenosis, greater than moderate mitral regurgitation, 
or at least moderately severe aortic regurgitation were ex- 
cluded from our study. 


Adjudication of Congestive Heart Failure 

Details of the methods used to assess the prevalence of 
congestive heart failure among participants in the Cardio- 
vascular Health Study have been reported previously (25, 
26). An expert panel adjudicated the index event of con- 
gestive heart failure by reviewing all pertinent data on the 
hospitalization or outpatient visit, including history, phys- 
ical examination, report of chest radiography, and medica- 
tion usage. Self-report of a physician diagnosis of conges- 
tive heart failure was confirmed by documentation in the 
medical record of a constellation of symptoms (shortness of 
breath, fatigue, orthopnea, paroxysmal nocturnal dyspnea) 
and physical signs (edema, pulmonary rales, gallop rhythm, 
displaced left ventricular apical impulse) or by supporting 
clinical findings, such as those on chest radiography. Diag- 
nosis of congestive heart failure was also confirmed if, in 
addition to having a previous physician diagnosis, the par- 
ticipant was receiving medical therapy for congestive heart 
failure (a current prescription of a diuretic and digitalis or 
a vasodilator [nitroglycerin, hydralazine, or angiotensin- 
converting enzyme inhibitor]). 


Adjudication of Outcome Events 
Throughout the follow-up period, participants were 
interviewed every 6 months and follow-up examinations 





Serum creatinine concentration, pmol/L (mg/dL) 
Serum cholesterol level, mmol/L (mg/dl) 


FEV,, L/min 2.07 + 0.7 
Ankle-arm index < 0.9, n (%) 535 (11.0) 
Alcohol intake, drinks/wk 2.51 * 63 
Internal carotid intima-media thickness, mm 1.41 x 0.6 
Common carotid intima-media thickness, mm 1.05 + 02 
Atrial fibrillation on electrocardiography, n (%) 86 (1.8) 
Early mitral inflow velocity on Doppler ultrasonography, cm/s 73. x 17 
Late mitral inflow velocity on Doppler ultrasonography, cm/s 80 + 22 
Ratio of early to late mitral inflow velocity 1.25 2750 
LV mass on electrocardiography, g 150.3 * 29,5 
Mitral regurgitation, n (95) 329 (6.8) 


No CHF, Normal LV Systolic 


Characteristic 
Function (n = 4864) 

Age, y 7272+55 
Men, n (%) 1940 (39.9) 
African-American ethnicity, n (95) 613 (12.6) 
Weight, kg 72.1 * 14.3 
Systolic blood pressure, mm Hg 135.9 + 213 
Diastolic blood pressure, mm Hg 70.7 x 11.1 
Hypertension, n (%) 2195 (45.1) 
Diabetes, n (%) 518 (10.7) 
Coronary heart disease, n (%) 725 (14.9) 


91 x 27 (1.03 + 0.3) 
5:5 * 1.0 (212.6 + 38.7) 


No CHF, Borderline LV Systolic 
Function (n = 263) 


No CHF, Impaired LV Systolic 
Function (n = 136) 


73.9 t 6.1 74.5 € 5.7 
170 (64.6) 101 (74.3) 
30 (11.4) 15 (11.0) 
77.2 £143 77.0 £ 14.2 
136.0 = 20.4 138.2 + 23.3 
70.4 5 12.6 72.5 € 12.5 
148 (56.3) 63 (46.3) 
48 (18.3) 21 (15.4) 

92 (35.0) 79 (58.1) 


106 + 53 (1.20 + 0.6) 
5.4 * 1.0 (207.0 x 40.1) 


108 = 35 (122 + 0.4) 
5.2 + 1.0 (202.9 + 41.6) 


2.14207 2.14 + 0.7 
42 (16.0) 38 (27.9) 
3.26 + 7.7 1.92 + 5.3 
1.58 + 0.6 1.74 £ 0.6 
1.11 2 0.3 1.16 x 0.2 
13 (4.9) 9 (6.6) 
69 + 20 65 t 19 
80 + 25 76 * 28 
0.98 = 0.8 1.42 5 30 
171.4 * 38.1 185.3 + 40.7 
24 (9.1) 19 (14.0) 








or unadjusted analyses and for analyses adjusted for age and sex (P < 0.01), CHF 
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* Values presented with plus/minus sign are the mean + SD. Differences in all variables among the six groups (except late mitral inflow velocity) were statistically significant 
congestive heart failure; LV = left ventricular. 
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were conducted annually at each local center. Outcome 
events were tabulated on the basis of report of physician- 
diagnosed myocardial infarction or stroke and were then 
confirmed as described earlier. Deaths were confirmed by 
review of medical records and death certificates, as well as 
review of data on hospitalizations from the Health Care 
Financing Administration Medicare database on health 
care utilization. Cardiovascular death was classified accord- 
ing to criteria published previously (27). Briefly, myocar- 
dial infarction, stroke, sudden cardiac death, aortic aneu- 
rysm, peripheral vascular disease, mesenteric events, and 
congestive heart failure were included as immediate causes 
of death. Through these methods, as well as through inter- 
views of contacts and proxies for participants lost to follow- 
up, we accounted for vital status in 10096 of our partici- 
pants. 
Echocardlography and Left Ventricular Systollc Function 
The design for echocardiographic study of participants 
in the Cardiovascular Health Study has been published 
previously (28). Briefly, two-dimensional echocardiogra- 
phy was performed at the baseline visit for the original 
cohort and at 2 years after the baseline visit for the second 
cohort. All echocardiograms were interpreted at a central- 
ized core echocardiography laboratory by persons blinded 
to participants' clinical information. To avoid lost statisti- 
cal power due to an inability to determine left ventricular 
mass on echocardiography in a substantial number of par- 
ticipants, left ventricular mass was estimated by electrocar- 
diography using methods published elsewhere (29). Valvu- 
lar regurgitation and stenosis were assessed as previously 
described (28). Global left ventricular systolic funccion was 
qualitatively assessed on two-dimensional echocardiogra- 


Table 1—Continued 


CHF, Normal LV Systolic 
Function (n = 170) 


74.8 + 6.0 73.2 + 6.0 
75 (44.1) 19 (48.7) 

32 (18.8) 10 (25.6) 
75.5 + 17.7 77.0 + 17.4 
137.9 + 26.8 1363 + 20.6 
67.8 + 13.4 67.7 + 12.2 
101 (59.4) 28 (71.8) 
45 (26.5) 14 (35.9) 

98 (57.6) 27 (69.2) 


106 + 44 (1.20 + 0.5) 
5.0 + 0.9 (197.1 + 38.2) 


1.75 + 0.6 1.77 € 0.5 
39 (22.9) 10 (25.6) 
1.50 + 5.0 2.11 x 6.8 
1.64 + 0.6 1.70 + 0.7 
1.131102 1.11202 
25 (14.7) 5(12.8) 
78 x 27 83 + 30 
77 £ 33 84 + 33 
2.62 + 8.6 2.55 + 63 
162.6 + 36.7 175.2 + 32.0 
16 (9.4) 9 (23.1) 
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CHF, Borderline LV 
Systolic Function (n = 39) 


103 + 27 (1.16 + 0.3) 
5.2 + 1.1 (202.9 + 43.3) 
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phy as normal, borderline, or impaired, corresponding to 
an ejection fraction of 0.55 or greater, 0.45 to 0.54, and 
less than 0.45, respectively. Qualitative systolic function 
was assessable in 5649 (96%) of the original and second 
Cardiovascular Heath Study cohorts. The interreader 
agreement was 95% (x = 0.32) based on quality-control 
rereads of 370 study echocardiograms, and the intrareader 
agreement was 99% in 158 rereads (x = 0.92) (30). 


Clinical Assessment and Measurements 

At study enrollment, clinically evident coronary artery 
disease was determined as described previously (24—26). 
Diabetes mellitus was defined according to history reported 
on the questionnaire and current use of insulin or oral 
hypoglycemic medication. The ankle-arm index (the ratio 
of supine systolic blood pressure at the ankle to that at the 
brachial artery, a measure of lower-extremity arterial occlu- 
sive disease [31]) was measured at baseline in both the 
original and second cohort. Baseline analyses of fasting se- 
rum chemistry values and fasting lipid measurements were 
also performed for both cohorts. Measures of pulmonary 
function, performed at the baseline visit for the original 
cohort and at 1 year after the baseline visit for the second 
cohort, included FVC and FEV,. At the baseline visit for 
both cohorts, common and internal intima—media thick- 
ness of the carotid artery was measured. Digitally recorded 
twelve-lead electrocardiograms, obtained at the baseline ex- 
amination for both cohorts, were analyzed as described 
elsewhere (25, 26). 


Study Groups 
To evaluate the relationship between left ventricular 
systolic function and outcome of congestive heart failure, 





CHF, impaired LV Systolic 
Function (n = 60) 


740 + 5.5 
38 (63.3) 
14 (23.3) 

74.6 + 14.5 

126.6 € 22.0 

66.1 + 12.3 
34 (56.7) 
14 (23.3) 
47 (78.3) 

137 + 8 (1.55 + 1.1) 
5.1 + 1.1 (200,3 + 44.1) 

1.96 + 0.6 
18 (30.0) 

0.76 + 3.1 

1.80 + 0.7 

1.14 £ 0.3 

3 (5.0) 

77 £34 

82 + 34 
191449 
219.5 + 77.3 
15 (25.0) 
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Table 2, Medication Use by Study Group* 











Group (Participants)t p-Blockerst ACE Inhibitors§ — Lipid-Lowering ^ DiureticsS Calcium-Channel Frequent Digitalis§ 
Drugs| Blockers§ Aspirin Use§4] 
sete e inna e e eene ee S S tees nee eene f ( 
Study subgroups 
No CHF, normal LV systolic 
function (n = 4862) 607 (12.5) 303 (6.2) 263 (5.4) 1282 (26.4) 574 (11.8) 1138 (23.4) 283 (5.8) 
No CHF, borderline LV systolic 
function (n = 261) 46 (17.6) 27 (10.3) 14 (5.4) 79 (30.3) 50 (19.2) 71 (27.2) 26 (10.0) 
No CHF, impaired LV systolic 
function (n = 136) 20 (14.7) 12 (8.8) 11 (8.1) 42 (30.9) 30 Q2.1) 43 (31.6) 26 (19.1) 
CHF, normal LV systolic function 
(n = 170) 29 (17.1) 42 (24.7) 8 (4.7) 100 (58.8) 52 (30.6) 63 (37.1) 70 (41.2) 
CHF, borderline LV systolic 
function (n = 39) 307) 11 (28.2) 1(2.6) 29 (74.4) 18 (46.2) 18 (46.2) 18 (46.2) 
CHF, impaired LV systolic function 
(n = 60) 4 (6.7) 25 (41.7) 10.7) 47 (78.3) 18 (30.0) 25 (41.7) 31 (51.7) 
Alternate subgroups 
No CHF (n = 5259) 673 (12.8) 342 (6.5) 288 (5,5) 1403 (26.7) 654 (12.4) 1252 (23.8) 335 (6.4) 
CHF (n = 269) 36 (13.4) 78 (29.0) 10 (3.7) 176 (65.4) 88 327) 106 (39.4) 119 (44.2) 
Normal LV systolic function 
(n = 5032) 636 (12.6) 345 (6.9) 271 (5.4) 1382 (27.5) 626 (12.4) 1201 (23.9) 353 (7.0) 
Borderline LV systolic function 
(n = 300) 49 (16.3) 38 (12.7) 15 (5.0) 108 (36.0) 68 (22.7) 89 (29.7) 44 (14.7) 
Abnormal LV systolic function 
(n = 196) 24 (12.2) 37 (18.9) 12 (6.1) 89 (45.4) 48 (24.5) 68 (34.7) 57 (29.1) 





* ACE = angiotensin-converting enzyme; CHF = congestive heart failure; LV = left ventricular. 
t For 115 participants, values for medications were missing. Participants vith significant valvular heart disease and missing or invalid results on echocardiography were 


excluded. 

t P = 0.035 for comparisons among study subgroups. 
§ P = 0.001 for comparisons among study subgroups. 
f| P > 0.2 for comparisons among study subgroups. 


5l Frequent aspirin use was defined as a prescription for aspirin or >F dass of use in the previous 2 weeks, 
F 


six groups were identified by congestive heart failure status 
and left ventricular systolic function at baseline: 1) ne con- 
gestive heart failure and normal left ventricular systolic 
function, 2) no congestive heart failure and borderline sys- 
tolic function, 3) no congestive heart failure and impa red 
systolic function, 4) congestive heart failure and nornal 
systolic function, 5) congestive heart failure and border ine 
systolic function, and 6) congestive heart failure and im- 
paired systolic function. 


Statistical Analysis 

Chi-square tests or analysis of variance was used for 
unadjusted analyses of the associations among groups and 
baseline variables. Age- and sex-adjusted associations were 
investigated by using logistic regression models or analysis 
of covariance, using the six subgroups as predictors (32). 

Event rates per 1000 person-years at risk are presented 
for each type of incident event. Cox proportional hazard 
regression techniques were used to examine the association 
of the six subgroups with time to incident events ater 
adjustment for covariates (33). Covariates included factors 
previously associated with poor outcome in other popula- 
tion-based investigations of survival, as well as baseline 
variables significantly associated with incident events in our 
study. These included age, sex, black ethnicity, weight, sys- 
tolic blood pressure, diastolic blood pressure, diabe:es, 
history of coronary heart disease, FEV,, ankle-arm index 
dichotomized at 0.9, atrial fibrillation on electrocardiogra- 
phy, intima-media thickness for common and internal ca- 
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rotids, creatinine concentration, cholesterol level, alcoholic 
drinks per week, left ventricular mass, early and late mitral 
inflow velocity on Doppler ultrasonography, left atrial di- 
mension, mitral regurgitation, medications (B-blockers, 
angiotensin-converting enzyme inhibitors, lipid-lowering 
drugs, diuretics, calcium-channel blockers, aspirin, digital- 
is), and clinic. In addition, we included a term to adjust for 
clustering within clinic, using the cluster(clinic) option of 
the coxph function in S-Plus 2000 (Insightful Corp., Seat- 
tle, Washington). 

The variables for mitral regurgitation, cholesterol level, 
and lipid-lowering medications were highly nonsignificant 
and did not behave as confounders for group in any of the 
models. That is, once these variables were removed from 
the model, estimates of hazard ratios for levels of the group 
variable changed at most in the second decimal place. In 
addition, removal of these variables improved the results of 
the overall tests of the proportional hazards assumption so 
that all models satisfied a P value greater than or equal to 
0.08. For these reasons, mitral regurgitation, cholesterol 
level, and lipid-lowering medications were omitted from all 
adjusted models. 

A statistic (mortality impact, also known as population 
attributable risk) was calculated to express the impact of 
the clinical condition (congestive heart failure with normal, 
borderline, or impaired systolic function) on the expected 
population mortality rate, based on the mortality risk and 
the prevalence of the condition in our population-based 
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cohort (32). All statistical analyses were conducted by us- 
ing S-Plus 2000, release 3. 


Role of the Funding Source 

This study was funded through contracts with the Na- 
tional Heart, Lung, and Blood Institute (NHLBI) and in- 
cluded substantial NHLBI involvement in data collection, 
analysis, and interpretation and manuscript preparation. 


RESULTS 
Prevalence of Congestive Heart Failure and Left 
Ventricular Function 

Congestive heart failure was identified in 300 of 5888 
participants (5.1%), and left ventricular systolic function 
was assessable in 5649 participants (96%). Of the 5532 
participants remaining after those with significant valvular 
heart disease were excluded, 269 (4.9%) had congestive 
heart failure; 52% of these were women. Baseline left ven- 
tricular function was normal in 170 participants with con- 
gestive heart failure (63%), borderline in 39 (15%), and 
impaired in 60 (2296). 


Baseline Characteristics of Study Groups 

Comparison of baseline characteristics among groups 
is shown in Table 1. Compared with the other groups, the 
group with congestive heart failure and impaired left ven- 
tricular systolic function had lower mean systolic blood 
pressure, included more participants with clinically evident 
coronary artery disease and subclinical atherosclerosis (in- 
creased intima-media thickness of the internal carotid ar- 
tery, low ankle-arm index), had higher serum creatinine 
concentrations, and had greater left ventricular mass. 
When we compared participants who had congestive heart 
failure and normal left ventricular function with those who 
had impaired function, the former group was older, had 
higher mean systolic blood pressure, included more 
women, included fewer persons with clinically evident cor- 
onary artery disease, had lower serum creatinine concentra- 
tions, and had lower left ventricular mass. Use of cardio- 
vascular medications at baseline is shown in Table 2. 
Statistically significant differences were seen among study 
groups for all cardiac medications, with the exception of 
lipid-lowering drugs. 


Unadjusted Ali-Cause Mortality 

The mortality rate was 25 deaths per 1000 person- 
years in the reference group (no congestive heart failure 
and normal left ventricular function at baseline); 154 
deaths per 1000 person-years in participants with conges- 
tive heart failure and impaired left ventricular systolic func- 
tion; 87 and 115 deaths per 1000 person-years in partici- 
pants with congestive heart failure and normal or 
borderline systolic function, respectively; and 89 deaths per 
1000 person-years in persons with impaired left ventricular 
function but no congestive heart failure. Participants with- 
out congestive heart failure had a higher mortality rate with 


impaired (P « 0.001) and borderline (P < 0.001) left ven- 
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Figure. Unadjusted Kaplan-Meier survival curves for 
participants with no congestive heart failure (CHF) (top) and 
for those with CHF (bottom) based on left ventricular function 
(LVF). 
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tricular systolic function when compared with the refer- 
ence group (no congestive heart failure and normal systolic 
function) (Figure). 

In participants with congestive heart failure, the all- 
cause mortality rate was 4596 at a median follow-up of 6.4 
years compared with 1696 in those without congestive 
heart failure (P< 0.001). Participants with congestive 
heart failure and normal left ventricular function had a 
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Table 3. Event Rates and Hazard Ratios* 





Study Group Nonfatal Myocardial Infarction Stroke 


Unadjusted Hazard Adjusted Hazard Event Rate Unadjusted Hazard 


Event Rate Adjusted Hazard 
Ratio in 383 Ratio in 331 Ratio in 424 Ratio in 340 
Participants Participants Participants Participants 
No CHF, normal LV systolic function 10.9 1.0 1.0 12.5 1.0 1.0 
No CHF, borderline LV systolic function 29.7 2.74 (2.C-3.8) 2.00 (1.4-2.8) 214 1.73 (1.2-2.5) 1.26 (0.9-1.7) 
No CHF, impaired LV systolic function 36.8 3.39 (2 2-5.2) 1.42 (0.9-2.2) 33.0 2.67 (1.7-4.2) 1.27 (1.0-1.6) 
CHF, normal LV systolic function 23.3 2.16 (1.3-3.5) 1.44 (0.6-3.4) 27.5 2.23 (1.4-3.5) 1.27 (0.9-1.8) 
CHF, borderline LV systolic function 37 3.52 (1.5-8.5) 2.17 (1.2-4.0) 50.7 4.15 (2.0-8.8) 2.41 (1.3-4.5) 
CHF, impaired LV systolic function 19.4 1.81 (0.74.9) 0.92 (0.4-2.1) 45.2 3.69 (1.97.2) 1.91 (1.3-2.7) 








* Values in parentheses are 95% Cls, All hazard ratios are based on Cox proportional hazards models, Event rates are expressed as rates per 1000 person-years at risk. Adjusted 
models include the following terms: age, sex, African-American ethnicity, weight, systolic blood pressure, diastolic blood pressure, diabetes, history of coronary heart disease, 
FEV,, ankle-arm index dichotomized at 0.9, atrial fibrillation on electroc ardiography, intima-media thickness for common and internal carotids, creatinine concentration, 
alcoholic drinks per week, LV mass, early and late mitral inflow velocity on Doppler ultrasonography, left atrial dimension, B-blockers, angiotensin-converting enzyme 
inhibitors, diuretics, calcium-channel blockers, digitalis, frequent aspirin use, clinic site, and a term to adjust for clustering within clinic. C HF = = congestive heart f failures 








LV = left ventricular. 


mortality rate that was significantly higher than that in the 
reference group (P < 0.001) (Figure) and was similar to 
that in participants with impaired function but no cenges- 
tive heart failure. Impaired (but not borderline) left ven- 
tricular function was associated with higher mortality rates 
among participants with congestive heart failure (P = 
0.007). 


Adjusted All-Cause and Cardiovascular Mortality 

After adjustment for covariates, the risk for all-cause 
mortality was significantly increased in persons with con- 
gestive heart failure and normal, borderline, or impaired 
left ventricular systolic function compared with the refer- 
ence group (Table 3). The risk for all-cause mortality was 
also greater in participants with no congestive heart failure 
who had impaired or borderline left ventricular function. 

The adjusted risk for cardiovascular mortality was in- 
creased in persons with borderline or impaired left ventric- 
ular function but no congestive heart failure and in persons 
with congestive heart failure and impaired left ventricular 
function. The risk was not significantly increased in per- 
sons with congestive heart failure and borderline left ven- 
tricular function (adjusted hazard ratio, 2.39 [95% CI, 0.9 
to 6.1]) or congestive heart failure and normal left ventric- 
ular function (adjusted hazard ratio, 1.29 (CI, 0.9 to 1.9]). 


Risk for Nonfatal Myocardial Infarction and Stroke 

Compared with the reference group, all groups except 
the group with congestive heart failure and impaired left 
ventricular function were at increased risk for nonfatal 
myocardial infarction and stroke (Table 3). Participants 
with borderline left ventricular function with or without 
heart failure remained at risk for nonfatal myocardial in- 
farction after adjustment for covariates, whereas partici- 
pants in the other groups did not. Risk for stroke remained 
increased only in persons with congestive heart failure and 
borderline or impaired left ventricular function and was of 
borderline significance in those with impaired function but 
no heart failure. 
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Mortality Impact of Heart Failure with Normal versus 
Impaired Systolic Function 

The mortality impact (population attributable risk) 
from any cause was greatest (7.596) in the group with con- 
gestive heart failure and normal left ventricular function, 
reflecting the combined effect of moderate risk and high 
prevalence of heart failure in the presence of normal sys- 
tolic function. In contrast, the mortality impact of conges- 
tive heart failure in participants with impaired systolic 
function was 5.996 despite the higher hazard ratio. This 
finding was due to the lower prevalence of impaired sys- 
tolic function in persons with heart failure. 


DisCUSSION 


Previous reports from the Cardiovascular Health 
Study have demonstrated that most community-based el- 
derly persons with congestive heart failure have normal left 
ventricular systolic function (34); that normal systolic 
function most commonly precedes incident congestive 
heart failure (35); and that the predictors of congestive 
heart failure in elderly persons (35, 36) with or without 
systolic dysfunction include clinical and subclinical coro- 
nary heart disease, systolic blood pressure, inflammation, 
left atrial size, and diastolic dysfunction. Our principal 
finding is that community-based elderly persons with con- 
gestive heart failure have a substantial risk for death, even 
in the presence of normal or borderline decreased left ven- 
tricular systolic function. Although the adjusted mortality 
risk was greatest in participants with congestive heart fail- 
ure and abnormal left ventricular systolic function, only a 
minority of community-based elderly persons were in this 
category. Therefore, the mortality impact of death 
any cause after a diagnosis of congestive heart failure was 


from 


greater in persons with normal left ventricular systolic 
function than in those with borderline or impaired func- 
tion. Since we excluded participants with clinically signif- 
icant valvular heart disease, our findings d y represent 
the adverse outcome of what has commonly been termed 
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Cardiovascular Mortality 


Event Rate 


Unadjusted Hazard Adjusted Hazard 
Ratio in 397 Ratio in 317 
Participants Participants 
9.0 1.0 1.0 
333 3.71 (2.7-5.0) 2.08 (1.7-2.6) 
50.5 5.80 (4.0-8.3) 2.13 (1.7-2.7) 
40.9 4.72 (3.3-6.8) 1.29 (0.9-1.9) 
67.9 8.03 (4.3-15.1) 2.39 (0.9-6.1) 
98.1 11.74 (7, 5~18.3) 2.14 (1.5-3.1) 





All-Cause Mortality 


Event Rate 


Unadjusted Hazard Adjusted Hazard 
Ratio in 952 Ratio in 759 
Participants Participants 
25.1 10 1.0 
51.0 2.05 (1.6-2.6) 1.25 (1.1-1.4) 
88.7 3.69 (2.8-4.8) 1.83 (1,2-2,7) 
87.0 3.62 (2.8-4.6) 1.48 (1.2-1.8) 
115.4 4.94 (3.1-8.0) 2.40 (1.2-4.6) 
154.1 6.70 (4.7-9.5) 1.88 (1.0-3.4) 








isolated diastolic heart failure (37). However, we recognize 
that without measures of diastolic function, this is a diag- 
nosis of exclusion. Of particular interest in our study was 
the finding that the adjusted risk for all-cause and cardio- 
vascular death was similar in participants with no clinical 
congestive heart failure but impaired systolic function and 
participants with congestive heart failure and impaired 
function, although the former group included more than 
twice as many persons as the latter. The 6-year mortality 
rate of 4596 in participants reporting congestive heart fail- 
ure was somewhat lower than the rate of 6096 to 7596 
reported in other epidemiologic studies (1, 15, 22) but was 
highly statistically significant compared with persons with- 
out congestive heart failure, in whom the 6-year mortality 
rate was 16%, 

Although left ventricular systolic performance has 
been established as an important predictor of outcome in 
persons with acute myocardial infarction (38, 39) and 
those with symptomatic ventricular arrhythmias (40, 41), 
studies differ about the impact of systolic function on 
prognosis after congestive heart failure is diagnosed (17, 

2, 23, 39, 42-44). We extended previous findings (22, 
23) by evaluating a community-based sample made up ex- 
clusively of elderly persons and determining that congestive 
heart failure in elderly persons is associated with poor prog- 
nosis with or without impaired left ventricular systolic 
function. In contrast to the findings of the Olmstead 
County study (22) and the recent study published by the 
Italian Network on Congestive Heart Failure Investigators 
(44), we found that impaired systolic function was associ- 
ated with greater risk for death than normal systolic func- 
tion after a diagnosis of congestive heart failure. Although 
data from previous studies are conflicting (1, 15), we also 
found that this association was independent of male sex. 
Another finding of our study, not previously underscored 
in the literature, was the observation that the mortality 
impact of congestive heart failure was greater in elderly 
persons with normal left ventricular systolic function than 
in those with impaired systolic function, reflecting the 
lower prevalence of impaired systolic function. 


www.annals.org 





It is of interest that the relationship between border- 
line left ventricular function and increased risk for nonfatal 
myocardial infarction persisted in adjusted models. This 
suggests that a mild and clinically inapparent decrease in 
left ventricular function nonetheless indicates increased 
risk for myocardial infarction, even after other markers of 
atherosclerosis severity are taken into account. 

The six groups in our study were based in part on a 
qualitative assessment of global left ventricular systolic 
function. However, this assessment was performed in a 
centralized, experienced core laboratory with multiple 
quality controls. The articulation and accurate application 
of an appropriate definition of the clinical syndrome of 
congestive heart failure have been problematic in clinical 
studies. Since this was an epidemiologic study, we cannot 
definitively exclude the possibility that some participants 
classified as having congestive heart failure may have had 
dyspnea from noncardiac causes. To minimize such a pos- 
sibility, some previous studies have required the presence 
of substantial decreases in left ventricular systolic ejection 
fraction for diagnosis. However, as our findings suggest, 
this would create a tautology by which it would not be 
possible to identify congestive heart failure in the absence 
of systolic dysfunction. It has been shown that acute pul- 
monary edema can occur in the presence of normal systolic 
function (45, 46) and that left atrial pressure is increased at 
rest and during exercise in patients with congestive heart 
failure and normal systolic function, as occurs in affected 
patients with impaired systolic function (9). Also, since 
many persons in this and other studies (45) have decreased 
systolic function without congestive heart failure, the find- 
ing of decreased systolic function may not always be help- 
ful in determining whether dyspnea or suspicious roent- 
genographic findings are of cardiac origin. 

The term diastolic heart failure has been used to de- 
scribe congestive heart failure with normal left ventricular 
systolic function in the absence of valvular disease caused 
by physiologic characteristics of heart failure. Criteria have 
recently been proposed for this entity (37), including de- 
termination of normal ventricular systolic function within 
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72 hours of the sentinel event of clinical heart failure (that 
is, “probable” diastolic heart failure) and invasive measure- 
ment of abnormal myocardial relaxation (that is, "definite" 
diastolic heart failure). Invasive measurement of mvocar- 
dial relaxation was not possible in our epidemiologic study 
and may not be relevant to clinical practice. We did not 
use other scoring systems or criterion-based algorithms for 
diagnosis of congestive heart failure. 

In our study, ventricular systolic function was deter- 
mined at a baseline examination variably remote from the 
sentinel clinical event of congestive heart failure. Ir has 
been shown, however, that systolic function may remain 
relatively stable after the onset of clinical findings of heart 
failure (46). We found that more participants had conges- 
tive heart failure and normal left ventricular systolic func- 
tion than has previously been reported (5). This may be 
due to survival effects, whereby persons with particularly 
poor systolic function would be more likely to die or be 
otherwise unavailable for evaluation. It is also possible that 
systolic function may have improved between the onset of 
congestive heart failure and the time of the study echocar- 
diography, although previous reports suggest that this is 
uncommon (7, 46). Notably, tabulation of clinical echo- 
cardiography reports retrieved from 145 of 170 cases of 
incident congestive heart failure in the Cardiovascular 
Health Study showed that 57% of persons had normal left 
ventricular systolic function at the time of hospitalization 
for congestive heart failure (36). Also, the presumably bet- 
ter health of our noninstitutionalized sample compared 
with other study samples (22, 23) may have resulted in 
selection of more participants with congestive heart failure 
and normal systolic function. 

Up to 88% of congestive heart failure cases (3, 22) and 
90% of deaths from congestive heart failure (48) occur in 
elderly persons. Despite this, however, most epidemiologic 
studies of heart failure and treatment trials on which cur- 
rent principles of heart failure pharmacotherapy are based 
have addressed a predominantly male population younger 
than 65 years of age with substantially impaired lett ven- 
tricular systolic function (49-54). Such studies generally 
require a ventricular ejection fraction of less chan 0.45, or 
even less than 0.35, as a criterion for enrollment. There- 
fore, the results of such clinical trials may not be applicable 
to elderly persons and others with congestive heart failure 
and preserved left ventricular function. 

Elderly persons have a substantial risk for death after a 
diagnosis of congestive heart failure, and normal left ven- 
tricular systolic function does not ensure favorable out- 
come. Given the large proportion of elderly persons in the 
population, the greatest opportunity for reducing death 
from heart failure may lie in the successful treatment of 
those with normal left ventricular systolic function. 
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Short-Course Rifampin and Pyrazinamide Compared with Isoniazid for 
Latent Tuberculosis Infection: A Multicenter Clinical Trial 


Robert M. Jasmer, MD; Jussi J. Saukkonen, MD; Henry M. Blumberg, MD; Charles L. Daley, MD; John Bernardo, MD; Eric Vittinghoff, PhD; 
Mark D. King, MD; L. Masae Kawamura, MD; and Philip C. Hopewell, MD, for the Short-Course Rifampin and Pyrazinamide for Tuberculosis 


Infection (SCRIPT) Study Investigators" 


Background: Rifampin and pyrazinamide are recommended for 
treatment of latent tuberculosis infection in adults without HIV 
infection, but reports of severe hepatotoxicity have raised concerns 
about its safety. Clinical trials have not compared this treatment 
with isoniazid in adults without HIV infection. 


Objective: To compare the safety and tolerance of a 2-month 
regimen of rifampin and pyrazinamide with that of a 6-month 
regimen of isoniazid for treatment of latent tuberculosis infection. 


Design: Multicenter, prospective, open-label trial. 


Setting: Three urban public health tuberculosis clinics in the 
United States. 


Patients: 589 adults with latent tuberculosis infection who met 
U.S. criteria for treatment. 


Intervention: Patients were assigned in alternate weeks to re- 
ceive rifampin and pyrazinamide daily for 2 months (n — 307) or 
isoniazid daily for 6 months (n = 282). 


Measurements: Primary end points were hepatotoxicity, other 
adverse events, and percentage of patients who completed treat- 
ment, 


Results: Sixteen of 207 (7.7%) patients assigned to rifampin and 
pyrazinamide developed grade 3 or 4 hepatotoxicity compared 
with 2 of 204 (1%) patients assigned to isoniazid (odds ratio, 
8.46 [95% CI, 1.9 to 76.5]; P= 0.001). The rifampin plus pyra- 
zinamide regimen was more likely than the isoniazid regimen to 
be discontinued because of hepatotoxicity (odds ratio, 5.19; P — 
0.033). The overall percentage of nonhepatotoxic adverse events 
was 20% in the rifampin-pyrazinamide group and 16% in the 
isoniazid group. The proportion of patients who completed the 
study treatment was 61% and 57%, respectively. 


Conclusions: A 2-month regimen of rifampin and pyrazinamide 
was associated with an increased risk for grade 3 or 4 hepatotox- 
icity compared with a 6-month regimen of isoniazid. Liver en- 
zymes should be measured routinely during treatment to screen 
for liver injury and prevent progression to severe toxicity. 
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s rates of tuberculosis cases in the United States have 

decreased (1, 2), the focus of prevention and control 
efforts has shifted toward identification and treatment of 
persons with latent tuberculosis infection who are at in- 
creased risk for developing tuberculosis. This approach 
was endorsed in a recent report from the Institute of Med- 
icine (3). 

Isoniazid given for at least 6 months has been the 
standard therapy for latent tuberculosis infection for de- 
cades, but its use has been limited by toxicity, especially 
hepatitis (4—6), and by poor adherence to treatment (7). A 
2-month course of rifampin and pyrazinamide has been 
shown to be effective and well tolerated as treatment. of 
latent tuberculosis infection in HIV-infected persons (8— 
10). Guidelines from the American Thoracic Society and 
Centers for Disease Control and Prevention (11) offer 
three main regimens for treatment of latent tuberculosis 
infection: isoniazid for 6 to 9 months, rifampin for 4 
months, or rifampin and pyrazinamide for 2 months. 
However, there is relatively little experience with use of 
rifampin plus pyrazinamide to treat latent tuberculosis in- 
fection in persons without HIV infection, and case reports 
of severe hepatitis causing five deaths have raised concerns 
about the safety of the regimen (12, 13). 

We therefore conducted a multicenter, prospective, 
open-label trial comparing daily treatment with rifampin 
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and pyrazinamide for 2 months with daily treatment with 
isoniazid for 6 months in non-HIV-infected adults with 
latent tuberculosis infection (the Short-Course Rifampin 
and Pyrazinamide for Tuberculosis Infection [SCRIPT] 
study). Our primary goals were to compare risk for toxic- 
ity, particularly hepatotoxicity, and completion of therapy. 
We also investigated whether persons with latent tubercu- 
losis infection who were older than 35 years of age, a group 
known to have increased rates of hepatitis while taking 
isoniazid (5), would have fewer adverse events while taking 
rifampin plus pyrazinamide than while taking isoniazid. 


METHODS 
Patients 

All adults older than 17 years of age who had a posi- 
tive tuberculin skin test (as defined by American Thoracic 
Society/Centers for Disease Control and Prevention crite- 
ria [11]) and in whom active tuberculosis was excluded and 
treatment of latent tuberculosis infection would ordinarily 
be recommended (for example, persons with close contact 
to an infectious case or those with a medical risk factor, 
such as diabetes) were eligible for the study. In addition, 
we enrolled foreign-born persons older than 35 years of age 
who had been in the United States for fewer than 6 years. 
These latter patients were not included in the American 


M 


Thoracic Society/Centers for Disease Control and Preven- 
tion guidelines when the study was begun. 

Before being invited to participate, all patients who 
met initial criteria for enrollment were asked aboat previ- 
ous liver disease, current medications and illnesses, previ- 
ous gout, and risk factors for HIV infection. Liver =nzymes 
(alanine aminotransferase [ALT], aspartate amino-ransfer- 
ase, and alkaline phosphatase), bilirubin, and creatinine 
were measured. Testing for and counseling about HIV in- 
fection were recommended for patients whose HIV status 
was not known, and a urine pregnancy test was performed. 
for all women of childbearing age. During their baseline 
visit, patients underwent a review of symptoms that in- 
cluded history of nausea, vomiting, jaundice, abdominal 
pain, weight loss, arthralgia, headache, and neuropathy. 

Exclusion criteria were pregnancy, HIV infecion, se- 
rum creatinine concentration more than twice tke upper 
limit of normal, serum aspartate aminotransferase or ALT 
level more than three times the upper limit of normal, and 
a history of gout. Institutional review boards at cach site 
approved the study, and written informed consent was ob- 
tained from all patients. 


Design 

Persons who met study criteria and agreed to partici- 
pate were allocated in alternate weeks to receive rifampin 
(600 mg/d) plus pyrazinamide (20 mg/kg of bod” weight 
daily) for 2 months or isoniazid (300 mg/d) for 6 months 
(the recommended minimum duration when tke study 
started [14]). Tables were used to standardize weigat-based 
dosing of pyrazinamide to the closest 250 mg. At each site, 
the allocation during the first week of patient enrollment 
was determined by a coin toss. For the remainder of the 
trial, allocation to treatment regimen was alternated 
weekly. This systematic allocation design was chosen for 
ease of implementation in busy public health tuberculosis 
clinics in San Francisco, Boston, and Atlanta. 

Serum levels of liver enzymes and bilirubin were mea- 
sured in all patients after 1 month of treatment. Patients 
receiving isoniazid had repeated liver enzyme testing at 3 
months. Patients receiving rifampin and pyrazinamide also 
had a complete blood count and measurement of uric acid 
and creatinine after 1 month of treatment. 

All treatment was self-administered, and specific in- 
centives, financial or otherwise, were not provided. All pa- 
tients received monthly supplies of medication aad were 
instructed to take medication daily and return in - month 
(or sooner if any of the symptoms mentioned previously 
occurred). At each visit, patients were evaluated tor signs 
and symptoms of adverse events by tuberculosis control 
nurses and evaluated for adherence to treatment. 

Hepatotoxicity was based on the World Health Orga- 
nization classification and was defined as grade 1 for any 
serum ALT level of 51 to 125 U/L, or 1.25 to 2.5 times 
normal; grade 2 for any serum ALT level of 12€ to 250 
U/L, or 2.6 to 5.0 times normal; grade 3 for any serum 
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Context 


Guidelines from the American Thoracic Society and Cen- 
ters for Disease Control and Prevention for treating latent 
tuberculosis infection advocate 2 months of rifampin plus 
pyrazinamide as an effective alternative to 6 to 9 months 
of isoniazid or 4 months of rifampin. However, case re- 
ports have described severe liver injury in patients who 
were receiving the 2-month regimen. 


Contribution 


This nonrandomized, open-label trial found that the risk 
for grade 3 or 4 liver injury was higher in patients taking 2 
months of rifampin plus pyrazinamide (7.7%) than In pa- 
tients taking 6 months of isoniazid (1%). 


Clinical Implications 


If clinicians use the short-course regimen, they should vigi- 
lantly follow patients’ liver enzyme levels. 
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ALT level of 251 to 500 U/L, or 5.1 to 10.0 times normal; 
and grade 4 for any serum ALT level greater than 500 U/L, 
or >10 times normal, or greater than 250 U/L if accom- 
panied by compatible symptoms (15). 

At the 1-month evaluation in recipients of rifampin 
plus pyrazinamide or the 3-month evaluation in isoniazid 
recipients, patients who had grade 1 or 2 liver injury con- 
tinued to take study medication and had repeated liver 
enzyme testing in 2 weeks. In patients with grade 3 hepa- 
totoxicity, treatment with study drugs was stopped and not 
resumed unless another cause of hepatitis could be: found 
(such as alcohol abuse). Treatment with study drugs was 
permanently discontinued in patients with grade 4 hepato- 
toxicity. 

Outcomes 

Primary end points were development of any adverse 
event, especially grade 3 or 4 hepatotoxicity, and comple- 
tion of the prescribed amount of treatment. Adverse events 
were determined on the basis of interviews and by labora- 
tory examination when indicated. Completion of the regi- 
men was defined as taking at least 8096 of prescribed med- 
ication. 

Statistical Analysis 

A sample of 540 patients was calculated to provide 
80% power in two-sided tests, with an œ value of 0.05, to 
detect an increase in the expected incidence of hepatotox- 
icity of any grade (the primary end point) from 1596 in the 
isoniazid group to 2596 in the rifampin plus pyrazinamide 
group. The first patient was enrolled on 15 February 1999. 
A scheduled interim analysis of the first 313 patients that 
was performed in July 2000 indicated no statistically sig- 
nificant differences between the two groups in terms of 
adverse events or completion of therapy. Enrollment con- 
tinued until October 2000. 
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Figure 1. Flow of patients through the study. 
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Fifteen of 604 patients were excluded. The proportion of patients for 
whom follow-up dara were available was similar in the isoniazid group and 
the rifampin plus pyrazinamide group (89.096 vs. 89.296, respectively). 


Between-regimen comparisons of hepatotoxicity, other 
adverse events, and completion were based on the treat- 
ment initially assigned, without regard to the duration of 
treatment actually received. In an initial analysis of treat- 
ment effects on hepatotoxicity, the Fisher exact test was 
used to compare the proportion of patients with ALT val- 
ues greater than 250 U/L among 411 participants who had 
liver enzyme testing at 1 or 3 months. Confirmatory anal- 
yses were then used to validate the initial result. Because 
the study was not randomized, treatment assignment was 
potentially confounded by imbalances in baseline covari- 
ates between the two treatment groups. In addition, grade 
3 or 4 hepatotoxicity was uncommon. Therefore, to adjust 
‘for potential confounding, the initial exact analysis of hep- 
atotoxicity was repeated with stratification by quintile of a 
propensity score that was estimated by using a multivari- 
able logistic model for treatment assignment (16, 17). Fur- 
thermore, liver enzyme values were missing for 78 of 282 
(27.7%) patients in the isoniazid group and 100 of 307 
(32.696) patients in the rifampin plus pyrazinamide group. 
To correct for this possible source of bias, we used multiple 
imputation. Specifically, the odds ratio for treatment was 
estimated in each of 10 data sets with imputed values for 
the missing liver enzyme tests by using logistic models to 
adjust for the propensity score as a continuous covariate. In 
the final step, a summary odds ratio estimate was calculated 
by using standard methods (18, 19). 


In a further analysis, treatment-by-site interaction was 
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examined in an exact analysis that was stratified by site. We 
also used logistic models to assess possible violations of 
independence due to clustering by site by comparing mod- 
el-based standard errors with robust standard errors that 
accounted for within-site correlation. Finally, more com- 
mon outcomes, including completion of treatment regi- 
men and nonhepatotoxic adverse events, were analyzed by 
using the Fisher exact test. Analyses were done by using 
SAS software, version 8.02 (SAS Institute, Inc., Cary, 
North Carolina), and StatXact software, version 4 (Cytel 
Software Corp., Cambridge, Massachusetts). 


Role of the Funding Source 

The funding source had no role in the design, con- 
duct, or reporting of the study or the decision to submit 
the manuscript for publication. 


RESULTS 
Clinical and Demographic Characteristics at Baseline 
Five hundred eighty-nine patients were enrolled from 
the three clinical sites (Figure 1). A high proportion of the 
patients were born outside the United States, the criterion 
that constituted the indication for treatment in 65.5% 
(Table 1). The two groups were similar in sex and body 
weight. A higher proportion of isoniazid recipients were 
older than 35 years of age and were born outside the 
United States. 


Hepatotoxicity 

Among patients who had follow-up liver enzyme tests, 
hepatotoxicity developed in 54 of 207 (26%) recipients of 
the rifampin-pyrazinamide regimen (of whom 16 had 
grade 3 or 4 hepatotoxicity) compared with 32 of 204 
(16%) isoniazid recipients (2 of whom had grade 3 or 4 
hepatotoxicity) (Table 2). Among patients with liver en- 
zyme test results at 1 month, 1 of 199 (0.5%) isoniazid 


Table 1. Baseline Characteristics of 589 Patients Assigned To 
Receive Rifampin and Pyrazinamide or Isoniazid To Treat Latent 
Tuberculosis Infection 





Variable Rifampin and isoniazid Group 
Pyrazinamide Group — (n = 282) 
(n = 307) 
Age > 35 y, n (%) 99 (32) 114 (40) 
Men, n (?6) 174 (57) 154 (55) 
Mean body weight + SD, kg 71.4 t 15.3 70.5 x 15.3 
Born outside the United States, 

n (%) 253 (83) 249 (88) 
Asia or Pacific Islands 114 113 
Latin/South America 55 51 
Africa 38 43 
Europe 33 24 
Caribbean islands 12 18 

Indication for treatment, n 
New arrival to the United 

States 197 189 
Contact with infectious case 49 48 
Tuberculin converter 38 28 
Health care worker 18 11 
Medical risk factor 5 
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Table 2. Hepatotoxicity in 411 Patlents for Whom Follow-up 
Liver Enzyme Test Results Were Available* 





Hepatotoxicityt Rifampin and Isoniezid Group 
Pyrazinamide (n = 204) 
Group 
(n = 207) 
n (96) 
Grade 1 29 (14) 27 (132) 
Grade 2 9 (4.3) 305 
Grade 3 7 (3.4) 0 (0: 
Grade 4 9 (4.3) 20) 
Total 54 (26.1) 32 (15.7) 
Discontinuation of study medications 
owing to hepatotoxicity 12 (5.8) 200 





l * The unit of analysis is the patient. 


t Grade 1 hepatotoxicity was defined as a serum alanine aminotransferase (ALT) 
kvel of 51 to 125 U/L, or 1.25 to 2.5 times normal; grade 2 as serum ALT level 
126 to 250 U/L, or 2.6 to 5.0 times normal; grade 3 as serum ALT kvel 251 to 
500 U/L, or 5.1 to 10.0 times normal; and grade 4 as serum ALT level 22500 U/L, 
or >10 times normal, or 250 U/L if accompanied by compatible symptoms. 
NOM NUM those in reference 15. 


recipients and 16 of 207 (7.796) recipients of rifampin plus 
pyrazinamide had ALT levels of 250 U/L or greazer, con- 
sistent with grade 3 or 4 hepatotoxicity (odds ratio, 16.6 
[9596 CI, 2.52 to 699]; P < 0.001). Among patients who 
had liver enzyme testing at 1 or 3 months, the proportion 
with ALT levels of 250 U/L or greater on at least one test 
increased to 2 of 204 (1%) patients in the isoniazid group. 
In the rifampin plus pyrazinamide group, liver enzymes 
were measured at 1 month only (odds ratio, 8.46 [CI, 1.94 
to 76.5]; P = 0.001). No patient had more than one epi- 
sode of hepatotoxicity. 

Treatment with rifampin and pyrazinamide was more 
likely than treatment with isoniazid to be discontinued 
because of hepatotoxicity (odds ratio, 5.19 [CI, 1.11 to 
49.1]; P = 0.033). No patient in either group was hospi- 
talized for hepatitis, and all patients had resoluticn of he- 
patic abnormalities after discontinuation of therapy with 
medications. The maximum ALT concentrations of pa- 
tients with grade 4 hepatotoxicity ranged from 695 to 
1187 U/L. Approximately 70% of isoniazid-associated 
hepatotoxicity of any grade was discovered by liver enzyme 


testing after the first month of treatment, and both cases of 
grade 4 hepatotoxicity in patients receiving isoniazid oc- 
curred during the first 2 months of treatment. No patient 
who developed grade 3 or 4 hepatotoxicity had evidence of 
active hepatitis B or C viral infection. 


Conflrmatory Analyses 

In the confirmatory exact analysis that was stratified by 
quintile of the propensity score, therapy with rifampin plus 
pyrazinamide was strongly associated with increased risk 
for grade 3 or 4 hepatotoxicity (odds ratio, 7.75 [CI, 1.74 
to 71.3]; P = 0.003) and any hepatotoxicity (odds ratio, 
1.77 [CL 1.04 to 3.04]; P = 0.033) compared with isoni- 
azid therapy (Table 3). The multiple imputation estimates 
were consistent with the exact results for both grade 3 or 4 
hepatotoxicity (odds ratio, 8.57 [CI, 1.93 to 38.0]; P= 
0.005) and any hepatotoxicity (odds ratio, 1.53 [CI, 0.95 
to 2.47]; P = 0.08) (Table 3). There was little evidence of 
heterogeneity of the treatment effect on any grade of hep- 
atotoxicity (P > 0.2) and no evidence of clustering by site. 


Nonhepatotoxic Adverse Events 

The overall occurrence of adverse events not due to 
hepatotoxicity was similar in the treatment groups (20% 
among recipients of rifampin and pyrazinamide and 16% 
among isoniazid recipients [P = 0.2]) (Table 4). Skin rash 
was the only nonhepatotoxic adverse effect that occurred 
more frequently with rifampin plus pyrazinamide (6%) 
than with isoniazid (2%) (P = 0.01). The occurrence of 
other adverse events did not significantly differ between 
groups. However, discontinuation of medication use be- 
cause of nonhepatotoxic adverse events was more common 
among patients who received rifampin and pyrazinamide 
than those who received isoniazid (P — 0.049). Results 
were similar among the 525 patients with postenrollment 
follow-up. Univariate analysis of predictors of nonhepato- 
toxic adverse events in recipients of rifampin and pyrazin- 
amide for whom follow-up data were available were female 
sex (odds ratio, 2.35 [CI, 1.33 to 4.15]; P = 0.003) and a 
trend toward recent arrival in the United States (odds ratio, 
1.68 [CI, 0.95 to 2.96]; P = 0.07). Univariate predictors 


Table 3. Odds Ratios for Incidence of Grade 3 or 4 Hepatotoxlcity in Patients Assigned To Receive Rifampin and Pyrazinamide 
or Isoniazid 











Method of Analysis Treatment Group 


Observed data Rifampin and pyrazinamide 
Isoniazid 

Stratified exact* Rifampin and pyrazinamide 
Isoniazid 

Multiple Imputationt Rifampin and pyrazinamide 


Isonlazid 








Patients, n Odds Ratio (95*6 CI) P Value 
207 8.46 (1.9-76.5) 0.001 
204 Referent - 

207 7.75 (1.74—71.3) 0.003 
204 Referent - 

307 8.57 (1.93-38.0) 0.005 


282 Referent 






* The exact odds ratio, CI, and P value are derived from the noncentral hypergeometric distribution of tabulations of grade 3 and 4 hepatotoxicity by wreatment assignment, 
stratified by oe of the m pensity score and conditional on the number of cases of hepatotoxicity in each stratum. Propensity scores were 
t 


multivariable c model included site, sex. 


care wo! is clea araceas bereen ate and 


estimated by 
>35 years, baseline body weight, tuberculin conversion, presence of relared medical conditions, and being a a 
aseline body weight, sex, and being a health care worker. 


t Missing alanine aminotransferase values were simulated in 10 data sets by using SAS Proc IM separately for each arm of the trial. The imputation model for the isoniazid 
arm included site, sex, age >35 years, baseline weight, birth in the United States, and nonmissing liver enzyme values. The model for the rifampin plus pyrazinamide arm 
included these covariates plus an indicator for health care workers. Imputed alanine aminotransferase values 2251 U/L were then classified as grade 3 or 4 hepatotoxicity. 
One to four cases of hepatotoxicity were imputed among recipients of rifampin and pyrazinamide; no cases were imputed among isoniazid recipients. 
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Table 4. Nonhepatotoxic Adverse Events in the 589 Patients Assigned To Receive Rifampin and Pyrazinamide or Isoniazid To Treat 


Latent Tuberculosis Infection 








Adverse Effect Rifampin and Isoniazid Group P Value* 
Pyrazinamide Group (n = 282) 
(n = 307) 
n (95) 
At least 1 adverse effect 62 (20) 46 (16) 0.2 
Nausea or vomiting 13 (6) 12 (4) 20.2 
Skin rash 19 (6) 5Q) 0.007 
Epigastric pain 9(3) 8(3) 70.2 
Fatigue or malaise 11 (4) 14 (5) 202 
Dizziness 3 (0) 5(2) 70.2 
Headache 5) 4 (1) 20.2 
Fever or chills 1 (0.3) 1 (0.4) 20.2 
Arthralgia ? (0.3) 5(2) 0.11 
Diarrhea 3(0) 20) 202 
Peripheral neuropathy 9 (0) 1 (0.4) 0.2 
Anorexia/weight loss 30) 1(0.4) 20.2 
Insomnia 0 (0) 200 0.2 
Pruritus 34) 1 (0.4) 70.2 
Dysmenorrhea *(0) 0 (0) 202 
Discontinuation of study medication owing 
to nonhepatotoxic adverse effect 16 (5) 6 (2) 0.053 








* Between-treatment differences were assessed by using the Fisher exact test. Results were similar when analysis was restricted to the 525 participants who were not lost to 


follow-up after the start of the trial. 


of nonhepatotoxic adverse events in isoniazid recipients for 
whom follow-up data were available included age older 
than 35 years (odds ratio, 1.96 [CI, 1.06 to 3.62]; P= 
0.03) and birth in the United States (odds ratio, 3.88 [CT, 
1.64 to 9.18]; P = 0.002). 


Figure 2. Completion of therapy for latent tuberculosis 
infection in patients assigned to receive rifampin and 
pyrazinamide or isoniazid. 
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Patients lost to follow-up were those in whom no follow-up data on 
adherence were available. Treatment was prescribed for 2 months for 
patients assigned to rifampin and pyrazinamide and 6 months for those 
assigned to isoniazid. The proportion of patients who completed treat- 
ment did not significantly differ between the two groups, even after 
adjustment for site, age older than 35 years, sex, place of birth, medical 
conditions, hepatotoxicity, and other adverse events (odds ratio, 1.32 
(95% CI, 0.92 to 1.90]; P = 0.13). 


644) 15 October 2002] Annals of Internal Medicine| Volume 137 * Number 8 


Percentage of Patients Who Completed Treatment 

Although the duration of treatment differed in the 
isoniazid group and the rifampin plus pyrazinamide group, 
the proportion of patients who completed treatment was 
similar (160 of 282 [56.7%] patients vs. 187 of 307 
[60.990] patients, respectively; odds ratio, 1.19 [CI, 0.84 
to 1.64]; P > 0.2) (Figure 2). After adjustment for site, age 
older than 35 years, sex, place of birth, medical conditions, 
hepatotoxicity, and other adverse events, the odds ratio for 
completion of treatment in recipients of rifampin plus pyr- 
azinamide compared with isoniazid recipients was 1.32 
(CI, 0.92 to 1.90; P = 0.13). Independent risk factors for 
noncompletion of treatment in the multivariable logistic 
model were study site 2 (odds ratio, 2.06 [CI, 1.32 to 
3.23]; P= 0.002) or 3 (odds ratio, 3.48 [CI, 2.19 to 
5.53]; P « 0.001), grade 3 or 4 hepatotoxicity (odds ratio, 
4.85 [CL 1.61 to 14.7]; P = 0.005), and adverse events 
other than hepatotoxicity (odds ratio, 2.90 [CI, 1.83 to 
4.58]; P = 0.005). In multivariable analysis, patients who 
had grade 1 or 2 hepatotoxicity were more likely to com- 
plete treatment (odds ratio, 2.81 [CI, 1.45 to 5.45]; P = 
0.002). 


Patients Older Than 35 Years of Age 

Among the 213 patients older than 35 years of age at 
study entry, those who received rifampin and pyrazinamide 
had a higher risk for grade 3 or 4 hepatotoxicity than did 
those who received isoniazid (multiple imputation odds 
ratio, 12.2 [CI, 1.49 to 100.3]; P = 0.02). In this sub- 
group, no statistical difference in the occurrence of non- 
hepatotoxic adverse events was observed between those 
who received rifampin and pyrazinamide and those who 
received isoniazid (odds ratio, 1.09 [CI, 0.59 to 2.03]; P > 
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0.2). The percentage of patients in this subgroup who 
completed treatment was identical (56%) in both treat- 
ment groups but slightly lower than that in younger par- 
ticipants (60%). In multivariable analysis, age older than 
35 years may predict noncompletion of treatment (odds 


ratio, 1.38 [CI, 0.95 to 2.02]; P = 0.09). 


Discussion 

In a group comprising mostly foreign-born adults 
without HIV infection, 2 months of therapy with rifampin 
and pyrazinamide for treatment of latent tuberculosis in- 
fection was associated with a statistically significantly 
higher risk for hepatotoxicity than was 6 months of isoni- 
azid therapy. Because of its association with grades 3 and 4 
hepatotoxicity, treatment with rifampin and pyrazinamide 
was also more likely than isoniazid treatment to be discon- 
tinued as a result of hepatotoxicity. Although the propor- 
tion of nonhepatotoxic adverse events was similar between 
the two regimens, treatment was discontinued in statisti- 
cally significantly more recipients of rifampin and pyrazin- 
amide than isoniazid recipients. In addition, although the 
duration of treatment with rifampin and pyrazinamide was 
4 months shorter than that of isoniazid treatment, the per- 
centage of patients who completed treatment was similar in 
both groups. 

Our results suggest that a 2-month regimen of ri- 
fampin and pyrazinamide has similar tolerability and ac- 
ceptability compared with a 6-month regimen of isoniazid. 
Whether the rifampin and pyrazinamide regimen would be 
better tolerated and accepted than the currently recom- 
mended 9-month regimen cannot be determined from this 
study. However, because most of the adverse events in the 
isoniazid regimen, especially hepatotoxicity, occurred rela- 
tively early in the course of treatment, it is unlikely that 
many more adverse events would occur with an acditional 
3 months of treatment. The percentage of patients who 
developed grade 4 hepatotoxicity with isoniazid treatment 
(2 of 282 [0.796]) is similar to that observed by Nolan and 
colleagues (20), who reviewed all cases of isoniazid-related 
hepatotoxicity over 7 years. 

Because we studied adverse events and completion of 
treatment with rifampin plus pyrazinamide or with isonia- 
zid for latent tuberculosis infection, patients underwent 
regular testing of liver enzymes, which is not usually rec- 
ommended as part of routine care (11). As a result, we 
detected most cases of hepatotoxicity on the basis of liver 
enzyme measurement, and hepatotoxicity was only rarely 
accompanied by symptoms (4 of 589 patients). 

Of note, mild elevation of liver enzyme levels (up to 
five times the normal value [grade 1 or 2 hepatoroxicity]) 
does not necessarily indicate that treatment must be 
stopped. In our study, 35 of 38 (9296) patients who had 
mildly elevated liver enzyme levels (that is, grade 1 or 2 
hepatotoxicity) completed treatment with rifampin and 
pyrazinamide. Of greater concern are patients who had 
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elevation of serum aminotransferase levels to more than 
five times normal (grade 3 or 4 hepatotoxicity), in whom 
treatment was usually discontinued. Although the fre- 
quency with which these patients developed symptomatic 
hepatotoxicity cannot be predicted, hepatotoxicity would 
have probably progressed if therapy had been continued. In 
the few published case reports on hepatotoxicity due to 
regimens containing rifampin and pyrazinamide (12, 13), a 
common history has been that therapy was continued de- 
spite symptoms of hepatitis. Furthermore, because liver en- 
zymes were not routinely measured after 2 months of treat- 
ment with rifampin and pyrazinamide, our study may 
underestimate the incidence of hepatotoxicity with this 
treatment. Three recipients of rifampin and pyrazinamide 
developed elevated levels of aminotransferases to greater 
than five times the normal value (grade 3 hepatotoxicity) at 
the completion of the second month of treatment, outside 
the study protocol. 

We also found that among persons older than 35 years 
of age, a group that is at increased risk for hepatotoxicity 
due to isoniazid therapy, treatment with rifampin and pyr- 
azinamide was associated with increased risk for grades 3 
and 4 hepatotoxicity compared with isoniazid. Thus, ther- 
apy with rifampin and pyrazinamide may have no partic- 
ular advantage over isoniazid therapy in persons older than 
35 years of age, and persons of this age may be at increased 
risk for grade 3 or 4 hepatotoxicity. We conclude that 
patients receiving rifampin and pyrazinamide therapy for 
latent tuberculosis infection should be monitored closely 
for any symptoms suggestive of hepatitis. Our results sup- 
port revised recommendations (13) to include routine 
follow-up testing of liver enzymes after treatment has be- 
gun to screen for hepatotoxicity and thus prevent progres- 
sion to severe toxicity. 

Although experience with rifampin and pyrazinamide 
for treatment of latent tuberculosis infection in adults 
without HIV infection is limited, the percentage of pa- 
tients in our study with hepatotoxicity markedly exceeded 
that found by Bock and associates (21), who administered 
these medications to inmates of an urban jail. However, 
those investigators administered pyrazinamide at a daily 
dosage of 15 to 20 mg/kg of body weight. In that study, 
aminotransferase levels were elevated up to 5 times the 
normal value in 8 of 168 patients, from 5 to 10 times 
normal in 1 patient, and more than 10 times normal in 1 
patient, In three studies of rifampin plus pyrazinamide to 
treat latent tuberculosis infection in HIV-infected persons 
(8—10), abnormal liver enzyme levels were seen collectively 
in only 1% to 3% of patients, a proportion much smaller 
than in our study. The reasons for these differences are not 
clear, Possible explanations may include a higher rate of 
alcohol consumption, higher dosage of pyrazinamide, and 
older age among our patients, all of which may have pre- 
disposed them to drug-induced hepatotoxicity. 

Results of previous studies provide some insight into 
whether rifampin or pyrazinamide might be more likely to 
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be the cause of drug-induced hepatotoxicity. None cf 165 
patients with silicosis and latent tuberculosis infection in 
Hong Kong (22) who received rifampin alone for 12 weeks 
developed hepatitis, and the proportion of patients w th an 
elevated serum ALT level was similar among rifampin re- 
cipients and placebo recipients. In contrast, among 22 per- 
sons who had contact with a person with multidrug-resis- 
tant tuberculosis and were treated with ofloxacir and 
pyrazinamide (25 mg/kg daily), 5 had a peak serum ALT 
level of 1 to 5 times normal and 4 had levels of 5 to 10 
times normal (23). The potential for higher doses of pyra- 
zinamide to cause hepatotoxicity was clearly demons:rated 
in early clinical trials (24). Among patients given isoniazid, 
pyrazinamide (40 mg/kg of body weight), and para-amino 
salicylic acid to treat tuberculosis, 6.696 developed severe 
hepatotoxicity. Although we used a lower dosage of pyra- 
zinamide (20 mg/kg daily), these findings taken together 
suggest that pyrazinamide may be the primary cause of the 
increased risk for hepatotoxicity that we observed. 

Although other nonhepatotoxic adverse events oc- 
curred with similar frequency among patients who received 
rifampin plus pyrazinamide and those who received isoni- 
azid, the percentage of patients in whom therapy was dis- 
continued was significantly greater among those taking ri- 
fampin plus pyrazinamide. This is perhaps because 
clinicians were less comfortable prescribing and managing 
adverse events associated with this new treatment for latent 
tuberculosis infection. 

In contrast to studies demonstrating a higher rate of 
completion of therapy among HIV-infected patients taking 
rifampin and pyrazinamide to treat latent tuberculosis in- 
fection (8-10), we found that the percentage of patients 
who completed this therapy was similar to that of patients 
who received isoniazid, even though isoniazid therapy re- 
quired an additional 4 months of administration. A sub- 
stantial number of patients in both groups did not com- 
plete treatment, but the percentage who completed 
treatment in our study was still higher than that reported 
by other public health tuberculosis clinics (25). The rea- 
sons for the high number of dropouts are not entirely clear, 
but this finding emphasizes the need for adherence- 
promoting measures to improve completion of therapy 
(26). We intentionally did not use any of these adherence- 
promoting measures so that we could assess the rite of 
completion among patients who were typical of those seen 
in urban tuberculosis clinics in the United States and man- 
aged in the standard manner. 

Our study has limitations. Liver enzymes were not 
measured in all patients because of loss to follow-up; thus, 
potential adverse events and hepatotoxicity were not 
identified in these patients. However, the rate of loss to 
follow-up was similar in both groups, and the multiple 
imputation results in which these missing outcomes were 
estimated from baseline data and treatment. assignment 
were consistent with results in the 411 participan:s for 
whom follow-up liver enzyme values were available. Imbal- 
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ances between groups at baseline included a greater num- 
ber of patients older than 35 years of age in the isoniazid 
group, which may have led to an increased risk for hepa- 
totoxicity among isoniazid recipients. However, the risk for 
hepatotoxicity was higher in patients taking rifampin plus 
pyrazinamide, and adjustment for this imbalance by using 
propensity scores did not change the results. Because our 
study was not blinded, ascertainment bias may have influ- 
enced reporting of adherence and adverse events. Finally, 
we had limited power to examine heterogeneity of treat- 
ment effects and clustering by site. However, results for the 
411 participants with complete data do not strongly sug- 
gest either difficulty, 

In summary, administration of rifampin and pyrazin- 
amide for 2 months to treat latent tuberculosis infection 
was associated with a significantly higher risk for hepato- 
toxicity, especially grades 3 and 4 hepatotoxicity, than was 
6 months of isoniazid therapy in adults without HIV in- 
fection. The occurrence of nonhepatotoxic adverse events 
was similar between the two groups. Although the duration 
of treatment with rifampin plus pyrazinamide was shorter 
than the duration of isoniazid treatment, the proportion of 
patients who completed therapy was similar between 
groups. Our findings suggest that rifampin and pyrazin- 
amide should be used with caution and support recom- 
mendations for frequent laboratory assessment for liver in- 
jury after treatment to document early liver injury and 
prevent progression to severe toxicity. 


APPENDIX: THE SHORT- COURSE RIFAMPIN AND 
PYRAZINAMIDE FOR TUBERCULOSIS INFECTION 
(SCRIPT) STUDY INvESTIGATORS 

San Francisco General Hospital and San Francisco Tuber- 
culosis Clinic: Robert M. Jasmer (principal investigator), Charles 
L. Daley, Robert Gelber, Stephen Goodman, Philip C. 
Hopewell, L. Masae Kawamura, Cynthia Merrifield. 

Boston University School of Medicine and Boston Tuber- 
culosis Clinic: Jussi J. Saukkonen (principal investigator), John 
Bernardo, Denise Brett, Barbara DuPont, Joseph Keane, Claire 
Murphy, David Rishikoff, Ross Summer, Sue Yoon. 

Emory University and DeKalb County Tuberculosis Clinic: 
Henry M. Blumberg (principal investigator), Sayran. Abdulrah- 
man, Mark King, Jane Tapia. 

Morehouse School of Medicine and Dekalb County Tuber- 
culosis Clinic: H. Gene Stringer Jr. 

Dekalb County Tuberculosis Clinic: Alawode Oladele. 
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Ximelagatran versus Warfarin for the Prevention of Venous 
Thromboembolism after Total Knee Arthroplasty 


A Randomized, Double-Blind Trial 


Charles W. Francis, MD; Bruce L. Davidson, MD, MPH; Scott D. Berkowitz, MD; Paul A. Lotke, MD; Jeffrey S. Ginsberg, MD; 
Jay R. Lieberman, MD; Anne K. Webster, MS; James P. Whipple, MS; Gary R. Peters, MD; and Clifford W. Colwell Jr., MD 


Background: Warfarin is used for prophylaxis of venous throm- 
boembolism in patients undergoing total knee arthroplasty. How- 
ever, it is associated with rates of deep venous thrombosis (DVT) 
of approximately 38% to 55% and requires routine coagulation 
monitoring and frequent dose adjustment. Ximelagatran, an oral 
direct thrombin inhibitor, has shown promising efficacy and tol- 
erability in patients undergoing total hip or knee arthroplasty. 


Objective: To compare the efficacy and safety of ximelagatran 
and warfarin for prophylaxis of venous thromboembolism after 
total knee arthroplasty. 


Design: Randomized, double-blind, parallel-group trial. 
Setting: 74 North American hospitals. 


Patients: 680 patients who had undergone total knee arthro- 
plasty. 


Intervention: 7 to 12 days of treatment with oral ximelagatran, 
24 mg twice daily, starting on the morning after surgery, or 
warfarin (target international normalized ratio, 2.5 [range, 1.8 to 
3.0]), starting on the evening of the day of surgery. 


Measurements: Principal end points were asymptomatic DVT 


on mandatory venography; symptomatic DVT confirmed by ultra- 
sonography or venography; symptomatic, objectively proven pul- 
monary embolism; and bleeding. All were assessed by blinded 
adjudication locally and at a central study laboratory. 


Results: On central adjudication, incidence of venous thrombo- 
embolism was 19.2% (53 of 276 patients) in the ximelagatran 
group and 25.7% (67 of 261 patients) in the warfarin group 
(difference, —6.5 percentage points [95% CI, —13.5 to 0.6 per- 
centage points]; P = 0.070). On local assessment, incidence was 
25.4% in the ximelagatran group and 33.5% in the warfarin 
group (P = 0.043). in the ximelagatran and warfarin groups, re- 
spectively, major bleeding occurred in 1.7% and 0.9% of patients 
and minor bleeding occurred in 7.8% and 6.4% of patients. No 
variables related to bleeding differed significantly between the 
two groups. 


Conclusions: For prophylaxis of venous thromboembolism, 
fixed-dose ximelagatran started the morning after total knee ar- 
throplasty is well tolerated and at least as effective as warfarin, 
but it does not require coagulation monitoring or dose adjustment. 


Ann Intern Med. 2002:137:648-655. 
For author affiliations, see end of text. 
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Vers thromboembolism is common after major or- 
thopedic surgery. Meta-analysis has indicated that 
without prophylaxis, the incidence of deep venous throm- 
bosis (DVT) is 50% to 60% (1). Prophylaxis with low- 
molecular-weight heparin (LMWH) or warfarin is recom- 
mended, but the incidence of venographically confirmed 
DVT at the time of hospital discharge remains approxi- 
mately 31% with the former and 47% with the latter (1). 
In addition, proximal DVT is found in 7% to 12% of 
patients who receive prophylaxis with either regimen (1). 
Currently, the use of LMWH and warfarin is approxi- 
mately evenly divided in North America (2, 3). Warfarin 
has a slow onset of action and is inconvenient because it 
requires frequent coagulation monitoring and dose adjust- 
ment (3, 4). Low-molecular-weight heparin does not re- 
quire monitoring but must be administered parenterally, 
which can be difficult after hospital discharge. 
Ximelagatran is a novel oral direct thrombin inhibitor. 
After administration, it is rapidly absorbed and trans- 
formed to its active form, melagatran (5), which provides 
competitive, direct inhibition of both free and clot-bound 
thrombin. Administration of ximelagatran results in pre- 
dictable plasma concentrations of melagatran that increase 
linearly in relation to dose in healthy volunteers (5) and 
surgical patients (6, 7). Fixed doses of ximelagatran with- 
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out coagulation monitoring have been studied in phase H 
trials and have shown promising results in prophylaxis of 
venous thromboembolism after total hip or knee arthro- 
plasty (8, 9). In this phase IH trial, we compared the effi- 
cacy and safety of ximelagatran and warfarin for the pre- 
vention of venous thromboembolism after total knee 
arthroplasty. 


METHODS 
Study Design 

We performed a randomized, double-blind. study 
comparing ximelagatran with warfarin for the prevention 
of venous thromboembolism after total knee arthroplasty. 
Patients were recruited from 74 hospitals in the United 
States and Canada. The study was performed in accor- 
dance with the Declaration of Helsinki and was approved 
by the institutional review board at each hospital. Patients 
were evaluated for eligibility 1 to 30 days before surgery 
and were randomly assigned to treatment postoperatively 
on the day of surgery. Those that appeared to meet the 
inclusion criteria were approached before surgery to discuss 
the study and to sign consent forms if they were interested. 
Those who agreed to participate were reevaluated after sur- 
gery and before randomization to ensure that they still met 


Jow 


41 


entry criteria. Randomization was stratified by unilateral or 
bilateral surgery at each center and was implemented 
through an interactive voice response system. Treatment 
was given for 7 to 12 days, and venography was performed 
within 12 hours of the final dose. Patients were followed 
clinically for 4 to 8 weeks after surgery. 


Patients 

Patients were eligible if they were scheduled for elec- 
tive total knee arthroplasty, were at least 18 years of age, 
weighed 40 to 125 kg, and provided consent. Women had 
to be surgically sterile, postmenopausal for at least 2 years, 
or using reliable contraception. Criteria for exclusion were 
scheduled hemiarthroplasty, surface repair, or revisionary 
surgery; planned external pneumatic compression prophy- 
laxis; immobilization for 3 or more days before surgery; 
major surgery, ischemic stroke, myocardial infarction, or 
administration of any investigational drug within 30 days 
before surgery; a history of intracranial, retroperitoneal, or 
intraocular bleeding or any other disorder associated with 
increased risk for bleeding; gastrointestinal bleeding within 
90 days before surgery or endoscopically verified ulcer dis- 
ease within 30 days before surgery; uncontrolled hyperten- 
sion; cytotoxic treatment for active malignancy; clinically 
significant liver disease; thrombocytopenia; drug or alcohol 
abuse in the past 6 months; allergy to contrast media or 
iodine; contraindication to warfarin; severe renal impair- 
ment (defined as estimated creatinine clearance « 0.5 mL/s 
[<30 mL/min]); or traumatic epidural or spinal puncture 
before surgery. Metformin was stopped before administra- 
tion of contrast media for venography and was restarted 
after 48 hours if renal function was normal. If an epidural 
or spinal catheter was used, it had to be removed within 36 
hours after surgery and at expected trough levels of mel- 
agatran. Treatment with thrombolytic drugs and the fol- 
lowing anticoagulants or antiplatelet agents was not al- 
lowed within 7 days before surgery or during 
administration of the study drug: heparins, warfarin, di- 
pyridamole, sulfinpyrazone, ticlopidine, clopidogrel, non- 
selective cyclooxygenase anti-inflammatory drugs with 
half-life exceeding 20 hours, at least 500 mg of aspirin per 
day, or dextran. 


Treatment Regimens 

Tablets containing 24 mg of ximelagatran (AstraZen- 
eca, Wilmington, Delaware) or placebo were given in the 
morning and evening, with the first dose given on the 
morning after surgery and at least 12 hours after surgery. 
Capsules containing warfarin (Coumadin, DuPont Phar- 
maceuticals, Wilmington, Delaware) or placebo were given 
each evening, starting on the day of surgery after hemosta- 
sis was adequate. Warfarin was started at a minimum dose 
of 5 mg and was then titrated to achieve a target interna- 
tional normalized ratio (INR) of 2.5 (range, 1.8 to 3.0). 
Patients remained in the hospital according to local prac- 
tice, usually for 3 to 4 days, after which they self-adminis- 
tered the medication. 
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Context 


Warfarin is associated with rates of deep venous thrombo- 
sis of 38% to 55% when prescribed during total knee ar- 
throplasty and requires frequent monitoring and dose ad- 
justment. The oral thrombin inhibitor ximelagatran has 
shown promise in prophylaxis of venous thromboembolism 
in patients undergoing hip and knee arthroplasty. Ximel- 
agatran does not require monitoring or dose adjustment. 








Contribution 

This randomized, controlled trial compared ximelagatran 
with warfarin in 680 patients undergoing total knee ar- 
throplasty and found that ximelagatran was at least as 
effective as warfarin. 


Implications 








Ximelagatran is an option for prophylaxis of venous 
thromboembolism in patients undergoing total knee ar- 
throplasty, but this study had limited power to compare 
adverse effects. 


-The Editors 


To guide dosing, INRs were measured locally by using 
a point-of-care device or a laboratory on postoperative days 
I to 3 and as needed in the interim and after discharge 
until the day of venography. The point-of-care devices 
were preprogrammed to encrypt INR values, which could 
be decrypted only by the central anticoagulation manage- 
ment center (Omnicare Clinical Research, Lake Bluff, Illi- 
nois). International normalized ratios from local laborato- 
ries were reported to the Center, which then faxed real or 
sham INR values to the investigator. The investigator used. 
these values to determine the next dose of warfarin or pla- 
cebo. Sham INR values were generated to mimic usual 
values in persons receiving warfarin. Treatment adherence 
was assessed by counting tablets and capsules used in the 
hospital, dispensed at discharge, and returned at the end of 
the study. l 


Efficacy Assessments 

The primary efficacy variable was the incidence of 
DVT (proximal or distal) or pulmonary embolism. The 
secondary efficacy variable was the incidence of proximal 
DYT or pulmonary embolism. Both variables considered 
events that occurred during treatment. Deep venous 
thrombosis was evaluated by ascending venography on the 
leg or legs that had undergone surgery (10, 11). Standard- 
ized film documentation contained no more than nine im- 
ages per leg. The Central Adjudication Committee assessed 
venograms for the primary efficacy end point. The crite- 
rion for DVT was a consistent intraluminal filling defect 
on at least two images. Evaluable venograms required visu- 
alization of all of the deep veins except the muscular veins 
and the anterior tibial veins, although DVT was counted if 
these veins were seen and thrombus was detected. Non- 
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Table 1. Overview of the Study Sample 














Variable Ximelagatran Group Warfarin Group Total 
ee a a st ee ip (9% meen inti ts ern 
Total patients randomly assigned 348 (100.0) 332 (100.0) 680 (100.0) 
Patients who did not receive study medication 3 (0.9) 2 (0.6) 5(0.7) 
Safety sample 345 (99.1) 330 (99.4) 675 (99.3) 
Nonevaluable venogram and no confirmed 
symptomatic venous thromboembolism 69 (19.8) 69 (20.8) 138 (20.3) 
Venography not done 36 (10.3) 45 (13.6) 81 (11.9) 
Indeterminate results on venography 33 (9.5) 24 (7.2) 57 (8.4) 
Efficacy sample 276 (79,3) 261 (78.6) 537 (79.0) 
La 





evaluable venograms were defined as those that shewed a 
lack of filling in a region of the deep system of the leg 
without the presence of an intraluminal filling defect else- 
where in the same region. Ultrasound diagnosis was suffi- 
cient for symptomatic proximal DVT, but venograpiy was 
required for diagnosis of symptomatic distal DVT. Analy- 
sis of local interpretations of venograms was inclueed in 
the statistical analysis plan before unblinding. 

Pulmonary embolism was diagnosed when a lung scan 
showed high probability, defined as one or more segmental 
perfusion defects seen in at least two views with corre- 
sponding normal ventilation. Pulmonary embolisra was 
also diagnosed by pulmonary angiography showing a per- 
sistent intraluminal defect or abrupt cutoff of a vessel 
greater than 2.5 mm in diameter. All cases of suspected 
pulmonary embolism were adjudicated centrally. Patients 
with thrombosis were treated according to local practice. 


Safety Assessments 

All bleeding events were recorded, including bleeding 
at the site of surgery, volumes of blood loss and transfu- 
sion, and wound appearance. Independent experts «lassi- 
fied bleeding events as major if they were clinically overt 
and showed one or more of the following: critical sive in- 
volvement (intracranial, retroperitoneal, intraoculas, in- 
traspinal, or pericardial), bleeding index of 2.0 or gicater 
(calculated as the number of units of red blood cells srans- 
fused plus the difference between prebleeding hemoglobin 
level minus postbleeding event hemoglobin level [g/dL]), 
medical or surgical intervention at the operative site, or 
fatal bleeding. The bleeding index provides a measure of 
hemoglobin change as modified by transfusion anc has 
been used in other studies of prophylaxis after orthopedic 
procedures (12, 13). Clinically overt bleeding with noae of 
the other characteristics was classified as minor. The iaves- 
tigators also classified the overall appearance and character- 
istics of the surgical wound as being “as expected,” “worse 
than expected,” or “better than expected.” Clinical chem- 
istry and hematology variables were assessed at screening, 
on the last day of study drug administration, and at the 
6-week follow-up examination. 


Statistical Analysis 
Previous studies have shown that deep venous throm- 
bosis occurs in approximately 49% of patients receiving 
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warfarin and in 2096 of those receiving ximelagatran (1, 9). 
To be conservative, and because most venography in our 
study would be unilateral, we anticipated an incidence of 
35% for DVT in the warfarin group. On the basis of these 
estimates, approximately 480 evaluable patients would be 
needed to provide 95% power at a 5% significance level to 
demonstrate superiority of ximelagatran. We selected a 
sample size of 600 patients, anticipating that 20% would 
have nonevaluable venograms. 

The efficacy analyses included all patients with an 
evaluable venogram or symptomatic, objectively confirmed 
DVT or pulmonary embolism during the treatment. pe- 
riod. The incidences of total venous thromboembolism 
and of proximal DVT or pulmonary embolism during 
treatment were calculated by using the observed rates and 
95% Cls in each treatment group; the differences in inci- 
dence and 95% Cls were calculated. Group comparisons 
were tested by using the Cochran-Mantel-Haenszel chi- 
square test stratified by unilateral or bilateral surgery. Inci- 
dences of symptomatic venous thromboembolism and 
deaths during the follow-up period were also tabulated. 
Clinical events occurring no more than 2 days after the last 
dose of study drug were considered to have occurred dur- 
ing treatment; after 2 days, they were considered follow-up 
events. 

The safety analysis included all patients who took at 
least one dose of study medication. The frequencies and 
95% Cls of bleeding events and of individual bleeding 
complications associated with the surgical wound were an- 
alyzed by using methods similar to those used in the effi- 
cacy analysis. Appearance of the surgical wound was re- 
corded as the worst appearance noted during the study, 
and differences were tested by using the Cochran-Mantel- 
Haenszel chi-square test stratified by unilateral or bilateral 
surgery. The descriptions of wound appearance were sum- 
marized by the percentage of patients for whom each char- 
acteristic was "worse than expected." Volumes of operative 
blood loss, postoperative wound drainage and transfusion, 
and the bleeding index were estimated by using the means 
for both treatment groups, and between-treatment differ- 
ences were tested by using an analysis of variance model 
blocked by unilateral or bilateral surgery. 
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Role of the Funding Source 

AstraZeneca funded the study and performed all sta- 
tistical analyses with guidance from the Executive Com- 
mittee. The Executive Committee, which was composed of 
six physicians, was involved in study design and monitor- 
ing, had full access to the data, and made all decisions 
regarding publication. A list of the members of the Exec- 
utive Committee, the Data Safety Monitoring Board, the 
Central Adjudication Committee, and the site investigators 
and coordinators can be found in the Appendix (available 
at www.annals.org). 


RESULTS 
Patlents 

Between March and September 2000, 758 patients 
consented to participate in the study and 680 were ran- 
domly assigned to treatment (Table 1). Five patients did 
not receive study medication for the following reasons: 
death from myocardial infarction (1 patient in the ximel- 
agatran group), withdrawn consent (1 patient in each 
group), use of prohibited medication (1 patient in the 
ximelagatran group), and unfulfilled eligibility criteria (1 
patient in the warfarin group). Thus, the safety sample 
consisted of 345 patients in the ximelagatran group and 
330 patients in the warfarin group. Within this sample, 21 
patients from the ximelagatran group and 30 from the 
warfarin group discontinued treatment prematurely be- 
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cause of adverse events (14 and 17 patients, respectively), 
withdrawn consent (2 and 4 patients, respectively), and 
“other reasons” (5 and 9 patients, respectively). “Other 
reasons” in the warfarin group included confirmed pulmo- 
nary embolism (3 patients) and confirmed DVT (2 pa- 
tients). The duration of the treatment was 7 to 9 days for 
most patients; approximately 25% received treatment for 
10 to 12 days. Fewer patients in the ximelagatran group 
(6%) than in the warfarin group (17%) received treatment 
for fewer than 6 days, mostly because warfarin therapy was 
sometimes held to keep INRs in the desired range. 

The efficacy sample comprised 276 patients in the 
ximelagatran group and 261 patients in the warfarin group. 
One hundred thirty-eight patients (69 in each group) were 
excluded from the efficacy sample because they had non- 
evaluable venograms and no confirmed symptomatic DVT 
or pulmonary embolism. Within the efficacy sample, pre- 
defined protocol deviations occurred in 25 patients as- 
signed to ximelagatran and 36 patients assigned to warfa- 
rin. Each type of protocol deviation occurred in a similar 
proportion of patients in either group. Patients with pre- 
defined protocol deviations were included in the efficacy 
analyses. Patient characteristics were well matched (Table 
2), and adherence to treatment was approximately 90%. 


Thromboembolic Events 
When venograms were interpreted centrally, patients 
receiving ximelagatran had a lower incidence of total ve- 


Table 2. Characteristics of the Safety Sample and the Efficacy Sample* 





Characteristic 


Safety sample 
Patients, n 
Age, y 
Women, 96 
Weight, kg 
Body mass index, kg/m? 
Estimated creatinine clearance, mL/s (mL/min) 
Ethnicity, n (96) 
White 
African American 
Asian 
Other 
Treatment duration, d 
Efficacy sample 
Patients, n 
History of deep venous thrombosis or pulmonary embolism, n (%) 
History of varicose velns, n (96) 
Anesthesia, n (96) 


Type of surgery, n (96) 
Unilateral 
Bilateral 
Toumiquet duration, min 
Duration of surgery, min 
Time from surgery to first dose, A 
Time to ambulation, d 
Duration of hospital stay, d 
z Day of venography 





Ximelagatran Group Warfarln Group 
345 330 

67.8 + 10.1 67.7 + 10.4 
632 64.2 

87.3 £ 17.7 86.8 + 182 
31.4 £ 59 31.0 + 6.1 


1.64 £ 0.67 (98.4 + 40.0) 1.66 + 0.68 (99.2 + 40.5) 


319 (92.5) 302 (91.5) 
23 (6.7) 27 (82) 

2 (0.6) 1 (0.3) 

1 (0.3) 0 (0.0) 
8.1 £2.1 7.7423 
276 261 

8 (3.0) 3 (3.4) 

41 (14.9) 31 (11.9) 
200 (72.5) 170 (65.1) 
64 (23.2) 75 (28.8) 
12 (4.3) 16 (6.1) 
257 (93.1) 248 (95.0) 
19 (6.9) 13 (5.0) 
70.1 £ 23.9 71.2 € 25.7 
92.5 + 39.8 87.8 + 29.6 
20.9 + 4.1 20.8 + 3.0 
1.3 + 0.6 1240.6 
5.0 £28 49 *24 
8.6 + 1.7 8.5 + 1.6 





* Values presented with plus/minus signs are means + SD. 
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Table 3. incidence of Venous Thrombosis during the Treatment Period* 





Eventt Ximelagatran Group 





Central interpretation 
Total thromboembolism 
Proximal DVT or PE 

Local interpretation 
Total thromboembolism 
Proximal DVT or PE 


19.2 [14.7 to 24.4] (53/276) 
3.3 [1.5 to 6.1] (9/274) 


25.4 [20.3 to 31.0] (68/268) 
5.7 (3.2 to 9.3] (15/262) 





Warfarin Group Mean Risk Reduction for P Valuet 
Ximelagatran vs. Warfarin 
percentage points 
25.7 [20.5 to 31.4] (67/261) 76.5 [13.5 to 0.6] 0.070 
5.0 (2.7 to 8.5] (13/258) ~1,8[-5.2 to 1.6] 0.2 
33.5 [27.8 to 39.5] (88/263) —-8.1 [715.8 to -0.4] 0.043 
9.2 [5.9 to 13.5] 23/249) -3.5[-8.1 to 1.1] 0.119 





* Numbers in square brackets are 95% Cls. Values in parentheses are numbers of patients/total numbers of evaluable patients. DVT = deep venous thrombosis; 


PE = pulmonary embolism. 


t Total thromboembolism refers to both distal and proximal DVT. Proximal DVT includes only patients with thrombi in the popliteal or more proximal veins. 
+ Treatment differences were tested by using the Cochran-Mantel-Haerszel test, adjusted for type of surgery (unilateral or bilateral). 


nous thromboembolism than those treated with warfarin 
(19.2% vs. 25.7%) (difference, —6.5 percentage points 
[95% CI, —13.5 to 0.6 percentage points]; P = 9.070) 
(Table 3). Both treatments were associated with low inci- 
dences of proximal DVT or pulmonary embolism (3.3% in 
the ximelagatran group vs. 5.0% in the warfarin group; 
P > 0.2). Bilateral surgery was performed in fewer than 
1096 of patients, and no significant differences were appar- 
ent between the overall results for unilateral or bilateral 
surgery. When venograms were interpreted locally, the in- 
cidence of total venous thromboembolism was significantly 
lower in the ximelagatran group (25.4%) than in the war- 
farin group (33.590) (P = 0.043). The locally assessed in- 
cidences of proximal DVT or pulmonary embolism were 


Figure. Presence (shaded bars) or absence (white bars) of 
venous thrombosis in patients receiving warfarin, accorcing to 
international normalized ratio (INR) on postoperative day 3 and 
day of venography. 
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Data are means; error bars represent upper bounds of 95% Cis. On day 
3, 64 patients had confirmed venous thrombosis and 193 patients did 
not; on the day of venography, 61 patients had confirmed venous throm- 
bosis and 185 patients did nor. 
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5.796 in the ximelagatran group and 9.296 in the warfarin 
group (P — 0.12). We performed a sensitivity analysis as- 
suming several outcomes in patients without venograms, 
including 1) that the rate of thrombosis was the overall 
mean rate or 2) that the rates in ximelagatran- and warfa- 
rin-treated patients would be the observed rates in patients 
who had available venograms. We performed two addi- 
tional analyses with these same two assumptions but used 
sex-adjusted rates because of the slightly higher percentage 
of women without venography in the warfarin group. The 
analysis was virtually unchanged by these modifications. 
Confirmed symptomatic DVT occurred at similar fre- 
quencies in the ximelagatran group (6 of 345 patients 
[1.7%]) and the warfarin group (6 of 330 patients [1.896]). 
During the treatment period, symptomatic pulmonary em- 
bolism was confirmed in one patient in the ximelagatran 
group and four patients in the warfarin group, including 
one fatal pulmonary embolism on day 3. One additional 
patient in the ximelagatran group developed symptomatic 
pulmonary embolism on day 14, 4 days after treatment was 
stopped. International normalized ratios on day 3 and at 
venography were not significantly different in patients with 
or without venous thromboembolism (Figure). Approxi- 
mately one third of patients had INRs in the range of 1.8 
to 3.0 at day 3, and one half had INRs in this range at 
venography. No trend was seen toward a higher rate of 
venous thromboembolism when INRs were subtherapeutic. 


Bleeding 

Major bleeding occurred in 6 of 345 patients (1.7%) 
in the ximelagatran group and 3 of 330 patients (0.9%) in 
the warfarin group; no statistically significant differences 
were seen in the rates of bleeding events (Table 4). Major 
bleeding events included gastrointestinal bleeding (3 pa- 
tients in the ximelagatran group and 1 in the warfarin 
group) and wound hematomas (3 patients in the ximel- 
agatran group and 2 in the warfarin group). Of the 6 major 
bleeding events in the ximelagatran group, 5 occurred in 
the first 3 days, whereas all 3 major bleeding events in the 
warfarin group occurred more ^ in 7 days after surgery. 
Transfusion volumes, operative blood loss, postoperative 
wound drainage, and bleeding indices were similar for both 
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treatment groups. Minor bleeding occurred in 7.8% and 
6.4% of patients in the ximelagatran and warfarin groups, 
respectively. 

Wound appearance and bleeding complicaticns were 
assessed on days 1 to 3, on the day of venography, and at 
follow-up visits. For all time points combined. overall 
wound appearance was rated “as expected” in 90% of pa- 
tients in the ximelagatran group and 92% of patients in the 
warfarin group and “worse than expected” in 9.9% of pa- 
tients in the ximelagatran group and 7.9% of patients in 
the warfarin group. There were no statistically significant 
differences between treatments at any time. For patients 
with a “worse than expected” rating at any time, wound 
appearance was further characterized as due to hematoma, 
bleeding, unusual bruising, intra-articular bleeding, swell- 
ing, drainage, or erythema, and there was no statistically 
significant difference in any characteristic between the 
groups. The most common complication was wound 
bleeding (7.0% of patients in the ximelagatran group and 
5.5% of patients in the warfarin group; P > 0.2). 


DISCUSSION 

Our findings indicate that ximelagatran, an oral direct 
thrombin inhibitor, is at least as effective as adjusted-dose 
warfarin for prophylaxis of DVT after total knee arthro- 
plasty. Symptomatic DVT was infrequent, and incidences 
were similar in the ximelagatran and warfarin groups 
(1.796 and 1.896, respectively). Symptomatic pulmonary 
embolism occurred in 0.696 and 1.296, respectively, of 
these groups. Efficacy was evaluated by venography be- 
tween days 7 and 12, when most thrombi are present, and 
also by clinical evaluation between weeks 4 and 8. Any 
effect on later events cannot be evaluated. Bleeding com- 
plications were infrequent and did not differ significantly 
in the two groups when assessed by objective or subjective 
measures. 

Venography is the gold standard for diagnosis of ve- 
nous thromboembolism and was performed anly on the 
operated leg to minimize patient discomfort and risk. In 
two recent trials, the rates of DVT occurring only in the 
contralateral leg after total knee arthroplasty were 5.2% 
(14) and 6.2% (15), indicating that unilateral venography 
would identify the vast majority of thrombi. Our study 
prospectively included two blinded interpretations of 
venography. The central reading was the primary end 
point and ensured uniformity of interpretation across cen- 
ters while using strict criteria for interpretation. The local 
interpretation represented usual clinical practice, had the 
benefit of fluoroscopy, and may have yielded more readily 
generalizable results. The results of the two inzerpretations 
were generally consistent with each other, but the local 
interpretation indicated that ximelagatran was statistically 
significantly more effective than warfarin whereas the cen- 
tral reading showed a trend. 

Current guidelines recommend prophylaxis with 
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Table 4. Rates of Bleeding Events* 














Event Ximelagatran Group Warfarin Group 
(n = 345) (n = 330) 

Major bleeding, 96 1.7 (0.6-3.7) 0.9 (0.2-2.6) 
Any bleeding, 96 9.0 (6.2-12.5) 7.0 (4.5-10.3) 
Transfusion, 96 38 34 
Mean transfusion volume, U 0.7 (0.6-0.9) 0.7 (0.6-0.8) 
Mean operative blood loss, mLt — 148 (129-167) 143 (124-163) 
Mean postoperative wound 

drainage, mL 625 (574—675) 598 (546-651) 
Bleeding index 3.0 (2.9-3.2) 2.9 (2.8-3.1) 


* Numbers in parentheses are 95% Cls. P > 0.2 for all comparisons. Treatment 
differences were tested by oi Cochran-Mantel-Haenszel test, adjusted for 
or bi 


type of surgery aprile teral) and for other variables (analysis of variance 


blocked by type 

t Data were iui ER 323 patients in the ximelagatran group and 311 patients 
in the warfarin gro 

t Data were sii for 283 patients in the ximelagatran group and 262 patients 
in the warfarin gro 

S Data ete available for 318 patients in the ximelagatran group and 299 patients 
in the in group. Bleeding index = number of units of blood 
transfused + (baseline — postvenography hemoglobin value [g/dL]). 


LMWH or warfarin for patients undergoing total knee ar- 
throplasty, and both treatments are widely used. In six 
studies directly comparing LMWH with warfarin, the rates 
of venographically confirmed DVT in patients receiving 
LMWH ranged from 25% to 45%, with a pooled mean of 
3196 (1, 14, 16-20). In the corresponding warfarin 
groups, the rates were 3896 to 5596, with a pooled mean of 
4796 (14, 16—21). Proximal DVT, which is more likely to 
be symptomatic and associated with pulmonary embolism 
(22-26), was found in approximately 896 to 12% of pa- 
tients (21). In our ximelagatran group, the rates of 19.296 
and 25.496 for venous thromboembolism on central and 
local interpretation, respectively, compare favorably with 
previous results. In a dose-finding study, venous thrombo- 
embolism was detected in 1696 of patients undergoing to- 
tal knee arthroplasty in whom ximelagatran, 24 mg twice 
daily, was started 12 to 24 hours after surgery (9). In a 
European study, venous thromboembolism was seen in 
2296 of patients undergoing total knee arthroplasty who 
received melagatran, 3 mg subcutaneously, before surgery 
and for 1 to 3 days after surgery, followed by oral ximel- 
agatran, 24 mg twice daily (8). The rates of proximal DVT 
or pulmonary embolism in the ximelagatran groups of 
these studies were 3.296 (8) and 2.096 (9), similar to our 
results. 

In our study, the rate of DVT in patients receiving 
warfarin was lower than that in any other multicenter 
study and was also lower than the rate of 3596 projected in 
the calculations of sample size. The reason for this is un- 
clear but may be partly related to the use of unilateral 
rather than bilateral venography. Control of INRs was 
good, but no clear relation was seen between INR and the 
occurrence of thrombosis, a finding similar to previous re- 
ports (27). Results in our patients receiving ximelagatran 
were similar to those seen with parenterally administered 
direct thrombin inhibitors. Rates of DVT of 796 to 1896 
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have been reported after total hip arthroplasty in patients 
receiving the recombinant hirudin desirudin (28—30), and 
venous thromboembolism has been reported to occur in 
1796 of patients who received bivalirudin after orthopedic 
procedures (31). 

The use of warfarin requires routine coagulation mon- 
itoring and dose adjustment because of issues such as drug 
interactions, diet, concomitant diseases, and varying me- 
tabolisms. Furthermore, warfarin has a delayed onset and 
does not achieve the target anticoagulant level until at least 
the third postoperative day; this is problematic after ortho- 
pedic surgery, when thrombosis may start during the first 
postoperative day (32). In contrast, ximelagatran is rapidly 
absorbed and converted to its active form, melagatran (5), 
which acts directly on thrombin and is eliminated unme- 
tabolized through the kidneys (33). Given in fixed doses, 
ximelagatran produces predictable plasma melagatran con- 
centrations (5, 7) and has no known food (34, 35) or drug 
(36—39) interactions. Animal studies indicate that ximel- 
agatran has a wide therapeutic window and increases bleed- 
ing only slightly at therapeutic doses (40—42). Melagatran 
is excreted through the kidney, and plasma concentrations 
are influenced by renal function and weight in orthopedic 
patients (43, 44). 

Bleeding is a major concern with postoperative anti- 
coagulation, but no statistically significant differences were 
seen between groups in any measure of bleeding. Other 
published studies using warfarin in total knee arthroplasty 
have shown major bleeding in 0.996 (14) and 1.896 (17) of 
patients, similar to the rates observed in our study; slightly 
higher rates of 2.896 (14) and 2.196 (17) were seen in the 
comparator groups receiving LMWH. We performed a de- 
tailed analysis of complications at the surgical site, taking 
particular care to assess wound bleeding and appearance 
because surgeons are often concerned about wound healing 
in the presence of antithrombotic therapy. No differences 
in wound complications were observed. 

In summary, in this randomized trial, postoperative 
ximelagatran was effective and well tolerated for prevention 
of venous thromboembolism. It was at least as effective as 
adjusted-dose warfarin, and no differences were seen in 
bleeding or wound complications between groups. Fixed 
oral doses of ximelagatran without routine coagulation 
monitoring or dose adjustment seem to be suitable for 
thromboprophylaxis after total knee arthroplasty. 
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Relationship between Levels of Indinavir in Hair and Virologic 
Response to Highly Active Antiretroviral Therapy 


Louis Bernard, MD; Albert Vuagnat, MD; Gilles Peytavin, MD; Marie-Charlotte Hallouin, MD; Damien Bouhour, MD; Thu Huyen Nguyen, MD; 
Jean Louis Vildé, MD; Francois Bricaire, MD; Gilles Raguin, MD; Pierre de Truchis, MD; David Ghez, MD; Michel Duong, MD; and 


Christian Perronne, MD, PhD 


Background: Suboptimal levels of antiretroviral drugs result in 
virologic failure in HIV-infected patients treated with highly active 
antiretroviral therapy (HAART). 


Objective: To assess the relationship between levels of indinavir 
in hair and virologic outcome. 


Design: Cross-sectional study. 
Setting: 7 AIDS clinics in France. 


Patients: 89 HIV-infected patients who received HAART that 
included indinavir. 


Measurements: Patients were classified as responders or non- 
responders on the basis of viremia at the time of hair collection. 


In nonresponders, levels of indinavir in hair and resistance muta- 
tions in the protease gene were assessed at baseline and at the 
time of indinavir measurement. 


Results: Mean indinavir levels (SD) were significantly higher in 
the 65 responders than in the 24 nonresponders (24.4 + 16 ug/g 
vs. 12.9 + 8.6 mg/g) (P < 0.001). Nonresponders with intermedi- 
ate levels of indinavir in hair had more mutations in the protease 
gene than did nonresponders with low levels of indinavir in hair. 


Conclusion: Indinavir levels in hair are associated with virologic 
outcome in patients receiving HAART. 


Ann Intern Med. 2002;137:656-659. 
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morbidity and mortality from HIV-1 infection (1, 2). 
Long-term efficacy of HAART depends on strict adherence 
to prescribed regimens. Suboptimal drug levels are associ- 
ated with emergence of drug-resistant HIV-1 variants and 
therapeutic failure (3-6), Because most antiretroviral drugs 
have a short half-life, monitoring serum and urine levels of 
protease inhibitors and non-nucleoside reverse transcrip- 
tase inhibitors reflects only the last doses ingested (7, 8). 
The pharmacokinetics of long-term HAART remain un- 
clear because of the failure to adequately monitor antiret- 
roviral treatment. In a small study, we previously showed 


Hie active antiretroviral therapy (HAART) reduces 


that indinavir concentrations in hair samples are signifi- 
cantly higher in responders to HAART than in nonre- 
sponders (9). Hair growth varies from 0.5 to 1.5 cm each 
month in individual patients, and a monthly history of 
circulating drugs can be ascertained from the distribution 
of drug concentration in hair, which is done with a test 
called a capillogram (10—13). In the current study, we as- 
sessed the association among levels of indinavir in hair, 
virologic response, and the emergence of drug-resistant 
variants, 


METHODS 
Patient Sample 

One hundred four consecutive drug-naive outpatients 
gave informed consent and were enrolled in seven clinics 
that treated AIDS. Before patients began receiving 
HAART, baseline plasma HIV RNA levels and CD4 cell 
counts were determined, and plasma samples were sepa- 
rated into aliquots and stored at —80 °C. The HAART 
regimen was indinavir, 800 mg three times daily, and two 
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non-nucleoside reverse transcriptase inhibitors. Indinavir 
levels were tested only after a patient had received HAART 
for a minimum of 3 months. 


Testing Indinavir Concentrations in Hair 

A small piece of hair (approximately 4 mm in diame- 
ter) was cut near the scalp on the neck, leaving an almost 
undetectable line. If sufficiently long, hair samples were cut 
into 2-cm segments, frozen at — 20 °C, and crushed into a 
powder by an electromagnetic bar (Spex, BioBlock, Paris, 
France). Indinavir concentrations were determined by us- 
ing modified high-performance liquid chromatography 
with a column-switching procedure (8). Eight hair seg- 
ments from healthy volunteers who were not taking any 
medications served as controls. The indinavir calibration 
curves were linear in the range of 2.5 to 100 ug/g (eg 
0.99). Limit of quantification was 0.5 ug/g. 


Virologic Response and Indinavir Drug Resistance 
Analysis 

On the day of hair sampling, patients with a plasma 
HIV RNA level below the threshold of the assay (500 
copies/mL) (Quantiplex HIV-1 RNA 3.0 assay, Chiron 
Diagnostics Corp., Emeryville, California) were classified 
as responders, The protease gene was sequenced in paired 
plasma samples from nonresponders at baseline and on the 
day of hair sampling. Plasma viral RNA was extracted, and 
relevant mutations were determined by direct sequencing 
on reverse transcriptase polymerase chain reaction products 
(ABI310, Applied Biosystems, Foster City, California). 
The mutations involved alteration of protease amino acid 
residues M-46 (to I or L), V-82 (to A, F, S, or T), L-90 (to 
M), or 1-84 (to V), alone or in combination with two 
minor mutations at residues L-10 (to D, K-20 (to R), 
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M-36 (to 1), 1-54 (to V or L), A-71 (to V or T), or G-73 
(to s) (14-16). Three groups of patients were identified: 
responders, nonresponders with drug-resistant variants, 
and nonresponders with indinavir wil d- -type virus. 


Statistical Analysis 

Basic descriptions of the clinical and biological vari- 
ables are expressed as the mean (€ SD). These variables 
were compared by using the Student test and, when the 
sample size was small, by using the Mann-Whitney U test. 
The main analysis compared indinavir concentrations in 
responders and nonresponders by using the Student F-test. 
In the secondary analyses, we compared indinavir concen- 
trations in nonresponders with mutations and nonre- 
sponders without mutations by using the Student r-test. 
Then, we determined the indinavir concentration that best 
distinguished these groups of nonresponders from one an- 
other by using empirical receiver-operating characteristic 
curves. The threshold was defined graphically as the best 
combination of sensitivity and specificity. Finally, indina- 
vir concentration along hair was modeled by using a mul- 
tivariate regression model that accounted for all available 
indinavir concentrations. This model included the follow- 
ing fixed effects: Patient group, hair segment number, indi- 
navir treatment duration, and first-order interaction terms. 
Model and interaction terms were created by assuming a 
linear relationship, except for patient group. The model 
took into account clustering by patient. P values of the 
fixed effects were computed by using the asymptotically 
consistent estimator method (17). Calculations were per- 
formed by using SAS software, version 6.12 (SAS Institute, 
Inc., Cary, North Carolina). 


Role of the Funding Sources 

The funding sources had no role in the collection, 
analysis, or interpretation of data or in the decision to 
submit the manuscript for publication. 


RESULTS 
Baseline Characteristics 

Of the 104 patients enrolled in the study, 13 were 
excluded because their hair samples were less than 2 cm in 
length, and 2 were lost to follow-up. Of the remaining 89 
patients (65 men and 24 women) included in the analysis, 
65 were classified as responders (73%) and 24 were classi- 
fied as nonresponders (27%). At baseline, responders and 
nonresponders were similar in age, ethnicity (all patients 
were white), CD4 cell counts, HIV RNA copies, months 
of indinavir therapy at the time of hair analysis, and reverse 
transcriptase inhibitors used in their HAART regimens. 
The mean duration of indinavir treatment (+SD) was 
14.1 + 7.0 months. 


Testing Indinavir Levels in Hair 

The mean length of hair samples was 3.8 cm ee 0 
to 10 cm). After hair segments were cut, 170 2-cm seg- 
ments were recovered: 89 scalp-proximal segments (range, 
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Context 





Current methods for monitoring adherence to and the 
pharmacokinetics of highly active antiretroviral therapy 
(HAART) are inefficidnt and inaccurate. Patient reports 
tend to overestimate| adherence, and blood levels reflect 
only the medication doses given most recently. A prelimi- 
nary study suggested that indinavir levels in hair samples 
were higher in HIV-infected patients who responded to 
HAART than they were in nonresponders. 


Contribution — — | 


UE 


This study confirms. that indinavir levels in hair a are 'e higher 
in responders to HAART than in nonresponders. Interme- 
diate levels of indinavir in hair were associated with drug- 
resistant variants of the virus, 





Implications _ 


Measurement of hair levels of antiretroviral drugs deserves 
further evaluation to establish its role in monitoring HIV- 
infected patients receiving HAART. 
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0 to 2 cm), 35 second segments (range, 2 to 4 cm), 20 
third segments (range, 4 to 6 cm), 16 fourth segments 
(range, 6 to 8 cm), and 10 fifth segments (range, 8 to 10 
cm. As shown in Figure 1, mean indinavir concentrations 
CESD) in the proximal segments were significantly higher 
in responders than in nonresponders (24.4 = 16.0 ug/g vs. 
12.9 = 8.6 ug/g) (P< 0.001) (Figure 1) and in the sec- 
ond 2-cm segments (24.4 * 17.1 ug/g vs. 10.6 + 7.2 
ug/g) (P = 0.016). Mean indinavir concentrations were 
also higher in responders than in nonresponders in the 
third 2-cm segments (13.7 = 8.7 ug/g vs. 9 + 6.2 ug/g) 
and the fourth 2-cm segments (9.7 + 7.9 g/g vs. 
9.0 + 4.7 ug/g). The difference was not significant, how- 
ever, probably because of the small sample size. 
Resistance Analysis | 

We evaluated genotype resistance to indinavir in 21 of 
the 24 nonresponders (87%); 2 samples were inadequate, 
and | sample could not be amplified. At baseline, before 
HAART was initiated, only 1 nonresponder had a drug- 
resistant HIV-1 variant (mutations M-46 [I to L] and L-90 
[to M]. This patient had the highest indinavir concentra- 
tion among all nonrésponders. Twelve nonresponders har- 
bored indinavir- resistant HIV-1 variants, and nine nonre- 
sponders harbored indinavir- -susceptible HIV-1 variants. 
The nonresponders with indinavir-resistant HIV-1 variants 
had higher mean indinavir levels than did the nonre- 
sponders with no | mutations (14.5 = 8.4 pg/g vs. 
8.5 + 7.9 ug/g [P = 0.075] in the first 2-cm segments, 
17.9 + 4.8 ug/g Vs. 7. 0 X 4.1 ug/g [P = 0.03] in the sec- 
ond 2-cm segments, and 14.4 £ 0.1 ug/g vs. 6.3 £5.9 
ug/g [P = 0.15] in ihe third 2-cm segments). 

Figure 2 shows an empirical receiver-operating charac- 
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Figure 1. Mean indinavir concentration in the first 2-cm 
segment of hair in patients who responded or did not respond 
to highly active antiretroviral therapy that included indinavir. 
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teristic curve, using indinavir concentration in the first hair 
segment. A threshold of 11.4 ug/g distinguished patients 
with resistant HIV-1 variants from those who did not have 
resistant HIV variants; the threshold corresponds to a sen- 
sitivity of 0.75, a specificity of 0.78, a positive predictive 
value of 0.82, and a negative predictive value of 0.70. Mul- 
tivariate regression analysis, which included all available 
hair segment concentrations in a single model, revealed 
that the overall mean concentrations of indinavir in hair 
(£SD) differed significantly among responders (22.1 + 
2.6 ug/g), nonresponders with mutations (14.0 + 3.7 pg/ 
g) and nonresponders without mutations (8.5 * 3.9 
ug/g) (P < 0.001). In addition, the overall mean concen- 
tration of indinavir was significantly lower in samples that 
were farther from the scalp (decrease, 5.0 + 0.9 ug/g from 
one hair segment to the next) (P < 0.001). The magnitude 
of this decrease along the length of the hair was signifi- 
cantly reduced by 0.2 + 0.1 ug/g for every month that 
indinavir treatment continued (P = 0.01). In nonre- 
sponders with mutations, the magnitude of this decrease 
along the length of the hair was further reduced by 2.7 + 
1.0 ug/g compared with patients in the other groups 
(P < 0.001). No other statistically significant effect or in- 
teraction was found to be associated with indinavir concen- 
trations in hair. 
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DISCUSSION 

During long-term therapy with HAART, the main 
factors that influence drug effectiveness are adherence, 
drug absorption, and clearance (3, 4, 7, 18). Our study 
demonstrates that indinavir concentrations in hair samples 
are significantly higher in HIV-infected patients who re- 
spond to HAART than in those who do not respond. In- 
termediate indinavir concentrations in nonresponders were 
associated with the emergence of indinavir-resistant vari- 
ants, possibly because of irregular or decreased absorption 
or nonadherence. Our results agree with those from a re- 
port that demonstrated a relationship between resistance 
and drug levels (18). In contrast, low concentrations of 
indinavir in hair of nonresponders were not associated with 
the emergence of indinavir-resistant HIV-1 variants. Pos- 
sible reasons for the low drug concentrations included de- 
creased absorption or patient nonadherence. Regardless, 
low concentrations were an insufficient stimulus for the 
development of drug-resistant strains. Before a second-line 
rescue treatment is initiated for nonresponders with low 
concentrations of indinavir, an in-depth clinical evaluation 
of adherence and a search for potential reasons for de- 
creased absorption should be done (9). Responders exhib- 
ited progressive clearance of indinavir from proximal to 
distal hair segments. In nonresponders with wild-type vi- 
rus, levels of indinavir in hair were lowest in hair samples 
farthest from the scalp, suggesting continued nonadher- 
ence. The smaller magnitude of indinavir clearance in non- 
responders with mutated HIV strains could indicate erratic 
adherence. 

Testing indinavir levels in hair seems to be a simple, 
safe, and inexpensive (approximately $25) method for eval- 


Figure 2. Receiver-operating characteristic curve of indinavir 
concentrations in the first 2-cm segment of hair in 
nonresponders with HIV mutations and nonresponders without 
HIV mutations (area under the curve, 0). 





Sensitivity 














0.0 0.2 0.4 0.6 o8 1.0 


1 - Specificity 





www.annals.org 


Levels of Indinavir in Hair and Virologic Response to HAART | BRIEF COMMUNICATION 


uating indinavir intake and absorption over a period of 
months. This technique deserves evaluation in larger clin- 
ical trials to establish its role in the care of HIV-infected 
patients receiving HAART. 
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ACADEMIA AND CLINIC 


Ethical Considerations of Complementary and Alternative Medical 
Therapies in Conventional Medical Settings 


Karen E. Adams, MD; Michael H. Cohen, JD, MBA, MFA; David Eisenberg, MD; and Albert R. Jonsen, PhD 


Increasing use of complementary and alternative medical (CAM) 
therapies by patients, health care providers, and institutions has 
made it imperative that physicians consider their ethical obliga- 
tions when recommending, tolerating, or proscribing these thera- 
pies. The authors present a risk-benefit framework that can be 
applied to determine the appropriateness of using CAM therapies 
in various clinical scenarios. The major relevant issues are the 
severity and acuteness of illness; the curability of the illness by 
conventional forms of treatment; the degree of invasiveness, as- 
sociated toxicities, and side effects of the conventional treatment; 
the availability and quality of evidence of utility and safety of the 
desired CAM treatment; the level of understanding of risks and 


benefits of the CAM treatment combined with the patient's know- 
ing and voluntary acceptance of those risks; and the patient's 
persistence of intention to use CAM therapies. Even in the ab- 
sence of scientific evidence for CAM therapies, by considering 
these relevant issues, providers can formulate a plan that is clin- 
ically sound, ethically appropriate, and targeted to the unique 
circumstances of individual patients. Physicians are encouraged to 
remain engaged in problem-solving with their patients and to 
attempt to elucidate and clarify the patient's core values and 
beliefs when counseling about CAM therapies. 


Ann Intern Med. 2002;137:660-664. 
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Bo the use of complementary and alternative med- 
ical (CAM) therapies is becoming increasingly wide- 
spread in the United States (1, 2), physicians with tradi- 
tional training now confront a complex array of ethical 
dilemmas. The conventional physician in the United States 
is relatively unfamiliar with CAM therapies, a lack of con- 
sensus exists among orthodox health care providers about 
CAM use within conventional medicine, and scientific ev- 
idence for CAM therapies is rapidly shifting. Such an en- 
vironment creates a potential for serious physician-patient 
conflict, as well as patient harm, when CAM and conven- 
tional medical therapies intersect (3-5). Some CAM ther- 
apies in and of themselves can be hazardous, but harm can 
also occur indirectly when patients choose less effective 
CAM treatments instead of conventional methods that 
have demonstrated efficacy. In individual situations in 
which evidence supporting CAM therapies is good, more 
subtle forms of harm can manifest when a provider, either 
through bias against such therapies or lack of knowledge, 
presents conventional treatment as the only available op- 
tion. In such situations, a patient could be deprived of 
potentially useful CAM treatments, may be unable to ac- 
tively participate in decision making, and may be left with- 
out medical supervision and monitoring while using CAM 
therapies. 

Physician-patient conflict may also occur when the 
patient considers the use of CAM treatments that are not 
supported by evidence-based medicine. Although some 
CAM therapies have been subjected to randomized, con- 
trolled trials, evidence for many types of CAM therapies is 
quite thin or simply does not exist. Some of these therapies 
also have a strong spiritual component that relates directly 
to a person's belief system, and some patients choose such 
treatments despite a lack of evidence of benefit— or worse, 
despite clear evidence that such treatments are ineffective. 
The challenge for physicians in such situations is to pro- 
vide ethical, medically responsible counseling that respects 
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and acknowledges the patient's values. Physicians should 
not violate their own values in the process of responding to 
a patient's needs or abandon the practice of evidence-based 
medicine in order to provide support for their patients 
beliefs. A long-standing, carefully nurtured partnership be- 
tween physician and patient that has grown over time may 
be strained or completely destroyed if common ground in 
such situations cannot be found. Choosing to withdraw 
from care of a patient because of a fundamental conflict is 
a decision that requires intense self-examination by the 
physician and consultation with trusted colleagues; it is a 
decision that is never made lightly (6). Physician-patient 
conflict arising from issues related to use of CAM therapies 
is common, but the need to withdraw from care should be 
rare if physicians are willing to engage creatively with pa- 
tients when problems seem unsolvable (7, 8). However, 
even physicians who are willing to consider CAM treat- 
ments in some circumstances find it difficult to know how 
to responsibly and ethically advise patients in this unfamil- 
iar realm of medicine. They feel uninformed about CAM 
therapies and ill-equipped to judge the quality of CAM 
providers. 

We present two prototypical cases that illustrate the 
challenges already discussed as well as other ethical chal- 
lenges that will arise as use of CAM therapies in the United 
States becomes even more common. The use of case-based 
reasoning, or casuistry, in questions of CAM therapy use 
allows a fuller appreciation of the way in which circum- 
stances play an intrinsic role in moral judgments (9, 10). 
Specific details of each case are particularly relevant in 
guiding ethical decision making (Table). This information 
forms a risk- benefit framework in which varying degrees 
of illness, efficacy, safety, and patient choice help guide a 
conventional physician to recommend, tolerate, or pro- 
scribe the use of CAM therapies. Application of this famil- 
iar type of risk- benefit analysis to questions of CAM use 
can help providers develop a treatment plan that responsi- 
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bly fulfills their ethical obligations while recognizing and 
allowing consideration of the unique circumstances of each 
case. 


Cast 1 


Ms. P., a 52-year-old woman, sees a naturopath for 
her primary care. The naturopath refers Ms. P. to a gyne- 
cologist for evaluation of an abnormal Papanicolaou smear 
performed at an annual examination in the naturopath’s 
office. Cervical biopsies reveal adenocarcinoma in situ, a 
premalignant condition that, if left untreated, can progress 
to invasive adenocarcinoma. The gynecologist recommends 
a cervical conization or hysterectomy to ensure that all 
abnormal tissue is identified and removed. Ms. P. is a Reiki 
practitioner, trained to perform a type of energy healing 
that is said to involve moving energy through the body in 
order to balance it. She tells the physician that she plans to 
pursue meditation, colonics, and yoga and to work with 
her Reiki master rather than have surgery. She further states 
that she does not want any “surgical invasion of her bodily 
integrity.” The gynecologist feels unable to change Ms. P.’s 
mind, is concerned about her prognosis, and is unsure 
about remaining in the physician—patient relationship. 

Analysis of this case begins with consideration of the 
factors presented in the Table. Ms. P. has a precancerous 
condition that, if left untreated, has a high likelihood of 
progressing to invasive cancer within several years. The 
conventional treatment offered is admittedly invasive but 
at this point should be completely curative. Ms. P. is 
highly motivated to seek CAM therapies, but although 
there are some data on the beneficial effect of her chosen 
treatments for some conditions (11, 12), no data support 
successful treatment of a precancerous condition. In addi- 
tion, these treatments are generally used to increase overall 
well-being rather than to cure a specific physiologic abnor- 
mality. 

Ms. P. is legally competent; the law presumes persons 
are competent unless a judge has ruled them incompetent. 
However, a physician faced with a seeming inexplicable 
decision by a patient must explore the patient's capacity for 
decision making. Capacity requires at least an ability to 
understand relevant information, to appreciate one's med- 
ical choices and their possible consequences, to communi- 
cate a choice, and to engage in rational deliberation about 
one's own values in relation to the physician's recommen- 
dations about treatment options (13). Review of Ms. P.’s 
records showed that she had no psychiatric history, but 
that she had been sexually abused as a child and, as an 
adult, had received counseling regarding this history. She 
had been practicing for the previous 4 years as a Reiki 
therapist, trained to move energy throughout the body in a 
way that is said to provide balance and healing. Ms. P. 
exhibited no verbal or behavioral signs of mental illness. 

Once the physician was satisfied that the patient's 
decision-making capacity was adequate, the physician had 
to ensure that Ms. P. was fully informed by carefully ex- 
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Table. Factors in Risk-Benefit Analysis of Complementary and 
Alternative Versus Conventional Medical Treatment* 


Severity and acuteness of illness 
Curabllity with conventional treatment 


Degree of Invasiveness, associated toxicitles, and side effects of 
conventional treatment 


Quality of evidence of safety and efficacy of the desired CAM treatment 
Degree of understanding of the risks and benefits of CAM treatment 
Knowledge and voluntary acceptance of those risks by the patient 


Persistence of the patient's Intention to use CAM treatment 


* CAM = complementary and alternative medical. 


plaining the potential risks involved and attempting to per- 
suade her to change her mind. The physician approached 
the patient by saying, “As far as I am able to tell, you don’t 
have cancer now, but the condition you have often does 
progress to cancer, and the more time that passes before 
you have these cells removed, the more likely it is that they 
eventually will turn into cancer. I'm concerned that if you 
delay treatment by trying some of these other methods, 
none of which have been shown to be effective in treating 
your condition, you may end up with cancer, which will be 
much more difficult, if not impossible, to cure." The pa- 
tient should show understanding of the risks, a willingness 
and ability to communicate about them, and a capacity to 
rationally deliberate. 

Ms. P. listened carefully to everything the physician 
said, and, as the physician listened equally intently, it be- 
came clear to him that Ms. P.’s choice reflected her values 
of noninvasion of the body; belief in the body's ability to 
heal itself; and the importance of the relationship between 
illness and mental, emotional, and spiritual health. Al- 
though she had had chaotic and difficult early years, Ms. P. 
had found solace and peacefulness in her beliefs, which 
influenced every part of her life. She not only practiced 
Reiki herself but taught the techniques to others and had 
even established a newsletter that was circulated among 
other Reiki practitioners and their clients. At one point, 
Ms. P. stated firmly and calmly, "Even if you told me I 
would die next month without surgery, I still wouldn't 
have it." The physician began to feel that not only would 
any further attempt to convince Ms. P. to undergo surgery 
be disrespectful of these deeply held core values, but that 
her internal sense of integrity could be irretrievably harmed 
were she to undergo a procedure that was not congruent 
with her beliefs. 

As a general principle, the personal beliefs and choices 
of other persons should be respected if they pose no threat 
to other parties (13). The dilemma for the physician in this 
case became whether to continue providing care for Ms. P. 
when it was clear that her values were deeply held and 
durable: There was really no expectation that she would 
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change her mind and agree to the physician's recommen- 
dation. The resolution in this case was relatively straight- 
forward. Because Ms. P. had seen the gynecologist only in 
consultation, she was free to reject the recommendation for 
surgery and return to her naturopath for continued medi- 
cal care, with an invitation to return to the physician if she 
desired further discussion. Informed refusal of care was 
carefully documented, and the physician contacted the na- 
turopath, who felt able to continue to provide care for Ms. 
P. despite her refusal of surgery. 

The question of withdrawal from care becomes more 
difficult when the physician in question is the patient's 
primary care provider; in this situation, the ongoing rela- 
tionship with the patient must be considered. The ethical 
obligation of nonabandonment emphasizes the longitudi- 
nal nature of a caring commitment between physician and 
patient. The promise to face the future together is a central 
obligation of the physician—patient relationship, which car- 
ries with it a commitment by the physician to jointly seek 
solutions with patients throughout their illnesses (6, 14, 
15). The limits of this obligation will vary, depending on 
such things as the length of time of the relationship, the 
patient’s other medical conditions, and the patient's desire 
for continued care from this physician. Ms. P.’s refusal of 
surgery may be seen by some physicians as an understand- 
able—albeit incorrect— decision, given the totality of her 
circumstances. These physicians would feel able to con- 
tinue as her primary care provider. In the case of Ms. P., 
the physician should explain his viewpoint—that he con- 
siders her decision a serious mistake but is willing to con- 
tinue providing long-term care for her, even if she develops 
cancer. Others may find her decision unsupportable, feel- 
ing that continuing to provide care would involve giving 
tacit approval to an irresponsible decision. Such physicians 
would opt to withdraw from her care and make a referral 
to a more like-minded physician. But the obligation of 
nonabandonment challenges us to meet and engage with 
our patients in conflicts, not shy away from them by re- 
course to unbending rules or blindly following some imag- 
inary, clearcut boundary about what is acceptable or unac- 
ceptable (6). Patients do not always expect medical 
solutions to their problems, and withdrawal of care should 
happen only when the physician's own values compel such 
a decision. Physicians who feel that remaining in the rela- 
tionship provides false reassurance to the patient should 
review the patient's decision-making process (and remind 
themselves that the patient came to this choice with full 
awareness of the possible consequences) and should avoid 
overemphasizing their own role as the patient carries out 
his or her decision. 


Cast 2 

Ms. L., a 48-year-old woman with recurrent metastatic 
ovarian adenocarcinoma, seeks an oncologist who will pro- 
vide her with conventional treatment but is open to the use 
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of CAM treatments as adjunctive therapy. She wants her 
provider to assist her in evaluating available CAM treat- 
ments and give guidance about their appropriateness for 
her. She raises the issue with her oncologist, who dismisses 
the subject, explaining that she cannot recommend CAM 
treatments because they have not been subjected to scien- 
tific scrutiny and that the patient is risking her health in 
seeking these types of care. The physician further com- 
ments that if there were any evidence that CAM therapies 
could help, she would offer them herself. Ms. L. cannot 
switch providers because her insurance plan requires she be 
seen by this oncologist, and she feels frustrated in her at- 
tempts to engage with her physician in this aspect of her care. 

Ms. L. has requested information regarding the effec- 
tiveness of CAM treatments as an adjunct to, not as a 
substitute for, the planned conventional treatment of her 
metastatic cancer. Her oncologist states that there is no 
evidence that any CAM therapies are useful in this regard. 
Actually, however, data support the use of various types of 
CAM treatments for patients with cancer. For example, the 
positive effects of relaxation training for improving anxiety 
and decreasing pain (16); of acupuncture for diminishing 
nausea associated with chemotherapy (17); and of psycho- 
therapy, group therapy, relaxation, and imagery for im- 
proving the quality of life in patients with breast cancer 
(18) have all been suggested through controlled trials. In 
contrast, many herbal and metabolic regimens that have 
been proposed for the primary treatment of cancer are cur- 
rently not supported by scientific evidence (19). The other 
relevant factors in this case are that Ms. L.’s condition is 
chronic and severe, with a low expectation of cure with 
traditional methods, and that she is highly motivated to 
use CAM therapies, which may improve her quality of life. 
In undertaking CAM treatments, she may also regain some 
sense of control over her physical, psychological, and spir- 
itual health. Also of importance is that she is actively seek- 
ing the guidance and advice of her conventional caregiver. 

In such a situation, the patient's choice of CAM ther- 
apies should be respected. The increasing body of research 
regarding the effectiveness of some types of CAM therapies 
(19-21) helps clinicians to judge the advisability of these 
therapies according to the following criteria. As suggested 
by other authors, in making such judgments, consideration 
should be given to whether available evidence 1) supports 
both safety and efficacy; 2) supports safety but is inconclu- 
sive about efficacy; 3) supports efficacy but is inconclusive 
about safety; or 4) indicates either serious risk or inefficacy 
(22). 

If evidence supports both safety and efficacy, the phy- 
sician should recommend the therapy but continue to 
monitor the patient conventionally. If evidence supports 
safety but is inconclusive about efficacy, the treatment 
should be cautiously tolerated and monitored for effective- 
ness. If evidence supports efficacy but is inconclusive about 
safety, the therapy still could be tolerated and monitored 
closely for safety. Finally, therapies for which evidence in- 
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dicates either serious risk or inefficacy obviously should be 
avoided and patients actively discouraged from pursuing 
such a course of treatment. This risk framework for CAM 
therapies allows the physician to make a thoughtful deci- 
sion that will be evidence based, ethically appropriate, and 
legally reasonable (22). In the case of Ms. L., the oncologist 
could therefore reasonably respond to the patient’s request 
for guidance about CAM therapies by considering acu- 
puncture for the patient's chemotherapy-associated. nausea 
and mind—body techniques, such as relaxation and imag- 
ery, for anxiety and pain. 

It is not difficult for a physician to counsel a patient 
about CAM therapies for which evidence exists. No one 
would disagree that physicians should be aware of perti- 
nent evidence and be willing to consider any intervention, 
CAM or allopathic, that has an acceptable risk—benefit 
balance; apprise the patient of acceptable options; and 
make a recommendation. In fact, the obligation of in- 
formed consent requires that physicians raise and discuss 
CAM therapy options that have been shown to be effica- 
cious (23). An example of one such option is lifestyle pro- 
grams that include yoga, meditation, exercise, and dietary 
changes for the treatment of heart disease (11). Likewise, a 
physician should take the initiative to proactively steer pa- 
tients away from treatments that are known to be danger- 
ous or have been associated with clinically significant ad- 
verse interactions with other supplements or medications 
(24-26). CAM therapies have become so common that 
inquiries about their use should become a routine part of 
history taking (27). 

There are currently many situations for which no re- 
liable evidence about CAM therapies exists but patients 
nonetheless request these treatments; in such cases, physi- 
cians must counsel and advise in the absence of evidence. 
When there is no evidence either for or against a particular 
therapy, physicians can choose to tolerate and monitor or 
actively discourage use of CAM treatments. The risk—ben- 
efit framework presented in the Table is helpful in coun- 
seling because the unknown CAM therapy can be com- 
pared with what is known about the competing 
conventional treatment and the relative risk of choosing 
the CAM therapy can be assessed. If, for example, the 
conventional treatment is effective and the risk for not 
treating is great, a patient would be ill-advised to pursue an 
unproven CAM therapy, and the physician should actively 
discourage such a decision. If, however, the standard con- 
ventional therapy is ineffective, even an unproven CAM 
therapy could be tolerated, because the patient has few, if 
any, good alternatives. An unproven therapy may have un- 
known toxicities, and patients should be clearly informed 
about the lack of information on the safety of untested 
CAM therapies, particularly if the condition being treated 
is minor. 

Such discussions between physician and patient are the 
heart of informed consent, and a physician’s recommenda- 


tions are often the beginning rather than the ending of an 
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exchange that will ultimately determine the course the pa- 
tient chooses. It can be helpful to begin the discussion by 
focusing on general goals of treatment (for examplé, care 
vs. cure) rather than moving immediately to a consider- 
ation of specific interventions, which may lead the patient 
to prematurely choose therapy that may not serve his or 
her ultimate goals well (28). The final choice of treatment 
belongs to the patient and should reflect his or her beliefs 
and values; physicians should seriously consider and try to 
respond to the patient's needs to the fullest possible extent 
without violating their own values. For example, if Ms. L. 
refused chemotherapy in favor of some unproven herbal 
preparation, the approach should be similar to that of the 
physician caring for Ms. P. She and her physician should 
first attempt to reach a common understanding of the na- 
ture of her condition, her prognosis, and the goals of treat- 
ment. If she persisted in rejecting chemotherapy, her phy- 
Sician would have an appreciation of the reasons 
supporting this choice and would hopefully feel able to 
provide Ms. L. with a continued open-ended commitment 
to long-term joint problem-solving despite her refusal of 
conventional care (6). 

Physicians routinely refer patients to other practitio- 
ners and can be expected to be able to judge the skill of 
their physician colleagues; however, physicians with no 
training in a particular complementary therapy, such as 
acupuncture, will find it difficult to be a reasonable judge 
of CAM providers. Therefore, it is of paramount impor- 
tance that physicians have some understanding of currently 
existing methods of credentialing various types of CAM 
providers (29) as well as the potential liability associated 
with these referral relationships (22, 30). The reader is 
referred to the considerations of credentialing CAM pro- 
viders and malpractice liability associated with CAM dis- 
cussed elsewhere in this series (22, 29). 


CONCLUSION 
Increasing use of CAM therapies in the United States 
provides an opportunity to reexamine the ethical founda- 
tions of western medical practice with renewed attention to 
the commitment physicians make when entering into a 
caring relationship with a patient. Physicians routinely bal- 
ance risks and benefits in decision making, but the advent 
of CAM therapies challenges physicians to deal responsibly 
with paradigms of healing that fall outside the boundaries 
of conventional medical practice and to make decisions in 
these unfamiliar realms, often in the absence of evidence. 
Specific details of each case should be factored into a risk- 
benefit assessment so that a plan of treatment that is clin- 
ically reasonable and ethically appropriate can be developed. 
The commitment to joint problem solving over time 
that is a central obligation of the physician—patient rela- 
tionship becomes even more important when considering 
the use of CAM therapies. Elucidating patients’ experi- 
ences of illness, their hopes and values, and what they see 
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as their best interests is vital if physicians and patients are 
to find common ground when making decisions in areas of 
uncertainty. As the body of evidence regarding CAM ther- 
apies grows, we hope that the model of decision making we 
have presented will provide an ethical structure for medical 
practice in which physicians routinely combine the power- 
ful tools of conventional medicine with those CAM ther- 
apies shown to be worthy of clinical integration. 
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Hospital-onset infections, particularly those involving the urinary 
tract, lung, and bloodstream, are common and costly and cause 
substantial morbidity. This article analyzes the case of a 78-year- 
old man with lung cancer who died after developing hospital- 
onset pneumonia and urinary catheter-related infection during 
hospitalization for elective removal of a cerebellar metastasis. 
The field of infection control could benefit by adopting sev- 
eral approaches advocated by patient safety adherents, such as 
root-cause analysis. For example, hospital-onset infections that 
are implicated as attributable causes of death should perhaps be 
reviewed by local infection control teams regardless of the insti- 


tution's overall infection rates. The patient safety movement can 
also learn from the traditions of infection control and hospital 
epidemiology. Specifically, applying infection control-based prac- 
tices to safety problems may enhance safety. Such practices in- 
clude establishing clear definitions of adverse events, standardiz- 
ing methods for detecting and reporting events, creating 
appropriate rate adjustments for case-mix differences, instituting 
evidence-based intervention programs, and relying on skilled pro- 
fessionals to promote ongoing improvements in care. 
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"Quality Grand Rounds" is a series of articles and com- 
panion conferences designed to explore a range of quality issues 
and medical errors, Presenting actual cases drawn from insti- 
tutions around the United States, the articles integrate tradi- 
tional medical case histories with results of root-cause analyses 
and, where appropriate, anonymous interviews with the in- 
volved patients, physicians, nurses, and risk managers. Cases 
do not come from the discussants’ home institutions. 





CHRONOLOGY OF EVENTS 

Tom Reilly (a pseudonym), a 78-year-old man with stage 
IV non-small-cell lung cancer and chronic obstructive pulmo- 
nary disease, developed several infections during hospitaliza- 
tion for elective surgical resection of a single cerebellar metas- 
tasis. On the day of his surgery, Mr. Reilly was brought to the 
operating room, where an arterial line, a standard Foley cath- 
eter, and two large-gauge peripheral intravenous lines were 
placed and a single intravenous dose of vancomycin was ad- 
ministered. An oral endotracheal tube was inserted. A crani- 
otomy was performed, and a cerebellar mass, 2 cm X 1 em, 
was excised. Because the patient was slow to revive after sur- 
gery, computed tomography of the head was performed, reveal- 
ing a large subdural hematoma in the posterior fossa. The 
patient underwent evacuation of the hematoma in the operat- 
ing room and was then admitted to the neurologic intensive 
care unit, 

On the second day of hospitalization, the endotracheal 
tube was removed without complications, Mr. Reilly was easily 
roused and was oriented to person, place, and time. On the 
third day, he was alert and remained oriented but developed 
new dysphagia and dysarthria. A swallowing study docu- 
mented that he lacked a gag reflex and had difficulty clearing 
secretions. Because the risk for aspiration was high, he was 
given nothing by mouth and a Dobbhoff feeding tube was 
ordered. At this time, the Foley catheter and the arterial cath- 
eter were removed; one peripheral intravenous catheter re- 


mained. After removal of the Foley catheter, the patient was 
unable to void. A straight urinary catheter was inserted, and 
700 mL of clear yellow urine was removed. The patient re- 
quired another straight urinary catheterization 4 hours later, 
and 500 mL of urine was removed. Thereafter, the patient 
was able to void into a urinal without difficulty. Other than 
the preoperative dose of vancomycin, the patient did not re- 
ceive antibiotics. 


Risks FOR INFECTIOUS COMPLICATIONS DURING 
HOSPITALIZATION 


This elderly patient with noncurable metastatic lung 
cancer underwent a palliative intracranial surgical proce- 
dure requiring postoperative intensive care. Even with 
flawless care, he was prone to developing serious infectious 
complications as a consequence of both endogenous risk 
factors (those that were intrinsic to his underlying health 
status) and exogenous risk factors (those that were attrib- 
utable to the structure and processes of his complex med- 
ical care). 

Data from the National Nosocomial Infections Sur- 
veillance (NNIS) System of the U.S. Centers for Disease 
Control and Prevention (CDC) provide an aggregate view 
of the frequency of common infections among hospitalized 
patients in the United States (Table) (1, 2). Infection in- 
cidence rates are presented as device-specific incidence den- 
sities (number of infections per device-days X 1000) to ad- 
just for the two most powerful predictors of infection risk: 
length of hospital stay and use of invasive devices. 

Urinary tract infections are the most common hospi- 
tal-onset infections; they account for approximately 40% 
of such infections in the United States (3, 4). More than 
80% of urinary tract infections are associated with an in- 
dwelling urinary catheter, and risk increases with duration 
of catheterization. Mr. Reilly was at risk for urinary tract 
infection because he was elderly, had a history of malig- 
nancy, and had had a urinary catheter in place for more 
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Table. Incidence of Infection in the Intensive Care Unit from 
January 1995 to April 2000, according to the National 
Nosocomial Infections Surveillance System 











Type of Type of Infection Pooled Mean 
Intensive Infection Incidence 
Care Unit Density* 
Medical Ventilator-associated pneumonia 6.4 
Catheter-associated urinary tract 
infection 5.9 
Vascular catheter-associated 
bloodstream infection 5.3 
Surgical Ventilator-associated pneumonia 12:1 
Catheter-associated urinary tract 
infection 4.3 
Vascular catheter-associated 
bloodstream infection 4.9 
* Pooled mean infection incidence density = number of infections per device- 


days X 1000. 


than 24 hours (5). He was also at increased risk for cathe- 
ter-related urinary tract infection because he did not re- 
ceive systemic antibiotics effective against gram-negative 
bacilli (5-7). However, administration of prophylactic an- 
tibiotics solely to reduce the risk for catheter-related uri- 
nary tract infection is not currently recommended for most 
hospitalized patients (8). 

Pneumonia, the second most common hospital-onset 
infection, is associated with high mortality rates, increased 
length of stay, and increased resource utilization (9—11). 
Pneumonia was recently found to be the leading cause of 
nosocomial infection in medical-surgical intensive care 
units, accounting for 31% of all hospital-onset infections 
(1). Mr. Reilly had at least five endogenous risk factors for 
pneumonia (chronic pulmonary disease, severe underlying 
illness, older age, impaired airway reflexes, and male sex) 
(11-14) and at least two major exogenous risk factors (me- 
chanical ventilation and nasoenteric intubation). Nasoen- 
teric intubation is particularly hazardous in patients with 
impaired airway reflexes (11-14). Several strategies to de- 
crease pneumonia rates in such patients have been investi- 
gated. Nasotranspyloric intubation (that is, advancing the 
feeding tube into the small intestine) has no clear-cut ad- 
vantage compared with nasogastric intubation in prevent- 
ing aspiration or other adverse events (15-17). Some evi- 
dence favors the use of enterostomy (gastrostomy or 
jejunostomy) to reduce aspiration risk, especially when 
neurologic recovery is unlikely, but the overall protective 
effect is small (18-21). Proper placement and management 
of the feeding tube is a more important issue in preventing 
aspiration. Tube misplacement, tube displacement, unrec- 
ognized ileus, gastric distension, and supine patient posi- 
tioning commonly contribute to hospital-onset aspiration 
pneumonia (13, 14, 22). 

Vascular catheter-related bloodstream infections are 
less common than urinary tract infections or pneumonia 
but greatly affect outcomes and costs of care (23, 24). En- 
dogenous risk factors that might have increased Mr. Reil- 
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ly's risk for vascular catheter-related infection include his 
age and the severity of his underlying illness. Mr. Reilly 
had at least one intravascular catheter in place during his 
entire hospitalization, increasing the risk for vascular cath- 
eter-related infection. The risk was minimized, however, 
because he received peripheral (rather than central) venous 
and arterial vascular catheters (25). Other common exoge- 
nous risk factors, such as errors in intravascular catheter 
insertion and management and low nurse-to-patient ratio, 
were not documented in this case (26). 

Surgical site infections are uncommon after neurosur- 
gery (27), especially if intraoperative antimicrobial prophy- 
laxis for staphylococcal infection is provided (28, 29). The 
current infection rate after craniotomy, according to the 
NNIS System, is approximately 1 surgical site infection per 
100 surgeries for patients without special risk factors. This 
rate doubles for patients with risk factors, including a con- 
taminated, dirty, or infected wound; prolonged surgery; or 
a preoperative risk class greater than II, according to Amer- 
ican Society of Anesthesiologists criteria (27). Mr. Reilly 
had a preoperative risk class of IV, increasing his infection 
risk (27). 

In summary, Mr. Reilly was at high risk for device- 
associated and procedure-associated hospital-onset infec- 
tions. Implementation of evidence-based interventions 
aimed at prevention should have been a high priority 
throughout his hospitalization. 


CHRONOLOGY OF EVENTS, CONTINUED 


On the fourth day of hospitalization, the previously or- 
dered Dobbhoff feeding tube was inserted and enteral nutri- 
tion was provided. Mr. Reilly received nothing by mouth. He 
was alert and able to sit upright in a chair. The next day, he 
was afebrile and neurologically stable but continued to have 
dysphagia and dysarthria. He was transferred from the inten- 
sive care unit to a regular ward. 

On the sixth day of hospitalization, Mr. Reilly developed 
a temperature of 38 °C despite receiving 6 mg of dexametha- 
sone intravenously every 6 hours afier surgery. He was also 
noted to have increased upper airway secretions. Aggressive 
clearance of pulmonary secretions was requested because the 
surgical team believed that the low-grade fever was probably 
due to postoperative atelectasis or an acute exacerbation of 
chronic bronchitis. Chest radiography and urinalysis were or- 
dered, but several hours elapsed before they were performed, 
and the physicians did not review the results until the next 
day. Urine and blood cultures were also ordered. Empirical 
antimicrobial treatment was not prescribed, and the patient 
was not evaluated for possible pulmonary embolism. 

On the seventh day of hospitalization, Mr. Reillys tem- 
perature was 39.2 °C. His heart rate was 120 beats/min, his 
blood pressure was 115/53 mm Hg, and his respiratory rate 
was 30 breaths/min. Arterial blood oxygen saturation was 
96% on 4 L of supplemental oxygen delivered by nasal canula. 
The urinalysis and chest radiograph obtained the previous day 
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were reviewed, and the results were found to be abnormal. 
The urinalysis revealed 25 to 50 leukocytes per high-power 
field and many bacteria. The chest radiograph showed consol- 
idations in the right upper lobe and both lower lobes (Figure). 
A sputum Gram stain revealed a moderate number of poly- 
morphonuclear leukocytes; no organisms were noted. The urine 
and blood cultures obtained on the previous day grew gram- 
negative bacilli; final identification was pending. [ntravenous 
piperacillin and gentamicin were administered. 


DELAYED INITIATION OF ANTIMICROBIAL THERAPY 


Mr. Reilly developed clinical, microbiological, and ra- 
diographic evidence of infection on the sixth day of hospi- 
talization but did not begin receiving antimicrobial therapy 
for 24 hours. Given his increased risk for pneumonia and 
urinary tract infection, the failure to start antimicrobial 
therapy when fever was first noted seems to be an error of 
omission (30), especially because he was receiving dexa- 
methasone therapy (31, 32). The team caring for Mr. 
Reilly probably underestimated the importance of low- 
grade fever in a patient receiving systemic corticosteroids. 

Prompt initiation of appropriate antimicrobial therapy 
improves survival and decreases length of stay in patients 
with bacteremia (33, 34). All institutions could benefit 
from a careful internal review of how hospital-onset infec- 
tions are managed. If treatment delzys are common, the 
institution should seek to improve the systems of care, not 
simply individual clinicians’ responses to suspected infec- 
tion. [Inquiries might be made about the sequence of events 
after fevers are noted, including time elapsed until patients 
are evaluated, when tests are ordered, when they are per- 
formed, when results become available, and when results 
are communicated and acted on. Communication net- 
works could also be evaluated to ensure that no barriers 
obstruct the timely How of information from one person or 
service to another. Factors such as inadequate staffing, 
competing priorities, and fatigue should also be considered. 


CHRONOLOGY OF EVENTS, CONTINUED 

On the eighth day of bospitalization, Mr. Reilly had a 
temperature of 39.7 °C. His heart rate was 140 beats/min, his 
respiratory rate was 40 breaths/min, and his blood pressure 
was 125/88 mm Hg. Arterial blood exygen saturation was 
85% on 4 L of supplemental oxygen delivered by nasal canula. 
He was transferred to the medical intensive care unit. A chest 
radiograph again revealed consolidations in the right upper 
lobe and both lower lobes consistent with pneumonia that had 
worsened compared with the previous radiograph. The blood 
culture drawn on the sixth day of hospitalization was growing 
Klebsiella oxytoca, and the urine culture was growing K. 
oxytoca and Escherichia coli. A sputum culture obtained on 
the seventh day of hospitalization grew rwo species of Pseudo- 
monas aeruginosa. The patients antimicrobial therapy was 
changed to clindamycin, ceftazidime, and gentamicin to cover 
hospital-onset urinary tract infection and pneumonia. 
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Figure. Chest radiograph obtained on the sixth day of 
hospitalization. 















On the ninth day of hospitalization, Mr. Reilly was in- 
tubated to improve his oxygenation. A rapid taper of dexa- 
methasone was initiated. One blood culture drawn on the 
seventh day of hospitalization grew coagulase-negative staphy- 
lococci. Because of persistent fever, vancomycin was added. 
Nevertheless, the patients fever and respiratory failure contin- 
ued over the next few days. On the 14th day of hospitaliza- 
tion, Mr. Reilly’ family requested that he receive comfort care 
only. His endotracheal tube was removed, and he was dis- 
charged to home hospice. He died soon afterward. 


ARE NOSOCOMIAL INFECTIONS MEDICAL ERRORS? 

This patient, who had an underlying and ultimately 
fatal metastatic malignancy, underwent a palliative neuro- 
surgical procedure and developed two serious infections 
that resulted in death. Did these infections and their out- 
come reflect deficiencies in the quality of health care Mr. 
Reilly received? Were they a consequence of medical errors 
(and therefore preventable), or were they unfortunate but 
unavoidable complications of tertiary care for this severely 
ill patient? 

The answers to these questions are far from clear. Al- 
though some interventions may have reduced Mr. Reilly’s 
risk for infection, it is also possible that his course would 
not have been substantially altered despite the initiation of 
evidence-based guidelines. Nevertheless, it is important to 
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monitor the incidence of nosocomial infections in health 
care settings in an attempt to minimize their occurrence. 

Rates of hospital-onset infection have been measured 
for more than 30 years. The NNIS System and similar 
infection monitoring systems compare the observed infec- 
don rate in a given hospital with the aggregate rate ob- 
served in a cohort of similar facilities. The NNIS System 
currently reports “benchmark” (that is, comparison) hospital- 
onset infection rates based on the experience of more than 
300 hospitals that use standardized and validated methods 
to voluntarily and confidentially report infections to the 
CDC. In theory, hospitals whose infection rates compare 
poorly with NNIS benchmarks should be motivated to 
identify preventable causes of infection and target interven- 
tions to prevent systematic errors, unless other explanations 
for the increased rate are evident. The 30% to 40% decline 
in infection rates reported by NNIS System hospitals in the 
past decade suggests that this monitoring and benchmark- 
ing approach can be effective in promoting patient safety 
and preventing some medical errors (2). 

Data from the NNIS System have generally been used 
to motivate institutions with higher-than-expected infec- 
tion rates to strive for the relevant national benchmark 
rate. With this approach, the preventability of infections 
acquired by individual patients has not been routinely as- 
sessed unless the institution’s overall rates are high or in- 
creasing. This monitoring and benchmarking approach is 
most useful when achieving a “zero rate” is not a realistic 
expectation or when the preventable fraction of infections 
(that is, the fraction due to medical errors) is unknown. 
The result may be both an underestimation of the prevent- 
able fraction and missed opportunities to discover new pre- 
vention strategies. Unless all institutions continuously 
strive to reduce their infection rates, there may be little 
motivation for better-than-average performers to improve, 
a situation that could lead to a “culture of complacency.” A 
continuous quality improvement model, in which institu- 
tions practice an ongoing cycle of event tracking and pro- 
cess improvement, is recommended for infection control 
activities (2) and has also been applied in some hospitals 
seeking to reduce serious medication errors (35, 36). A 
mindset that the current error rate can always be decreased 
almost certainly explains the fact that other complex indus- 
tries routinely achieve error rates far below equivalent 
benchmarks in health care (37). A more aggressive ap- 
proach to NNIS-type data would prompt institutions with 
already successful infection control programs to strive for 
rates even further below current benchmarks, while under- 
performing institutions would be encouraged to incorpo- 
rate proven strategies to reach the comparison or bench- 
mark rate. This approach may yield more robust 
reductions in infection rates than those achieved by our 
present focus on “underperforming” institutions. 

The recent Institute of Medicine report (38) highlight- 
ing the relationship among medical errors, adverse events, 
and health care quality has encouraged new approaches to 
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patient safety and infection prevention. Altering the 
premise that "many infections are inevitable, although 
some can be prevented" to "each infection is potentially 
preventable unless proven otherwise" is consistent with the 
expectations of patients and the Institute of Medicine. Per- 
haps hospital-onset infections that cause or contribute to 
death or other serious adverse consequences should serve as 
red flags that trigger close scrutiny of the safety and appro- 
priateness of medical treatment, regardless of the institu- 
tion's overall infection rates. 

In addition, although it is not practical or even useful 
to perform a root-cause analysis of every hospital-onset in- 
fection, the local infection control team or other appropri- 
ate hospital personnel should review infections that cause 
substantial harm or are implicated as an attributable cause 
of death. When preventable causes are suspected, a root- 
cause analysis to identify factors inherent in the system or 
processes of care that contributed to the errors should be 
considered. The analysis starts with an event (for example, 
urinary catheter—associated sepsis) and progressively moves 
the focus of evaluation from special causes in clinical pro- 
cesses (for example, use of aseptic technique during cathe- 
ter insertion) to common causes in organizational processes 
(for example, reduced staffing ratios) to identify potential 
interventions for prevention. 

Evaluating errors that cause serious adverse events and 
sentinel events requires time, skill, and tact on the part of 
the infection control team, quality management staff, and 
other health care personnel. No data as yet demonstrate 
that root-cause analysis improves on results attributed to 
traditional benchmarking and infection control methods. 
Nevertheless, careful evaluation of the factors contributing 
to fatal infections and similar adverse events may lead to 
important systems changes and improved patient safety. 

As one element in such a review, it is reasonable to ask 
whether an anti-infective urinary catheter. would have 
made a difference in preventing Mr. Reilly's septicemia. 
Several types of anti-infective catheters are available; the 
best studied are urinary catheters coated with silver alloy, 
although catheters coated with minocycline—rifampin are 
also available (39). A meta-analysis of eight trials found a 
significant reduction in bacteriuria rates in patients given 
silver alloy catheters compared with standard catheters 
(40), and this finding has been duplicated in more recent 
studies (41, 42). The effect of the catheters on reducing 
more important outcomes, such as septicemia and death, is 
unclear. However, recent studies suggest that patients such 
as Mr. Reilly, who have indwelling urinary catheters for 2 
to 10 days, are likely to derive both clinical and economic 
benefits from the silver alloy catheter (40, 43, 44). 


WHAT CAN PATIENT SAFETY AND INFECTION CONTROL 
ErFoRTs DRAW FROM EACH OTHER? 

Modern patient safety practices, such as root-cause 
analyses and continuous quality improvement, can en- 
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hance the field of infection control. The patient safety 
movement can also learn much from the traditions of in- 
fection control and hospital epidemiology. Precise and 
valid definitions of infection-related adverse events, stan- 
dardized methods for detecting and reporting events, con- 
fidentiality protections, appropriate rate adjustments for 
institutional and case-mix differences, and evidence-based 
intervention programs come to mind. Perhaps most impor- 
tant, reliance on skilled professionals to promote ongoing 
improvements in care has contributed to the 30-year track 
record of success in infection prevention and control. 
Analogously, in approaching patient safety, standard 
definitions should be used as much as possible when dis- 
cussing adverse events and preventability. Health care or- 
ganizations should be encouraged to pool data on adverse 
events in a central repository to permit benchmarking, and 
such data should be appropriately adjusted and reported. 
Finally, institutions should consider hiring dedicated, 
trained patient safety officers (comparable to infection con- 
trol practitioners), as has been done in many Veterans Af- 


fairs hospitals (45). 


THE INSTITUTIONAL RESPONSE 

The institution’s infection control committee imple- 
mented several strategies to prevent catheter-associated uri- 
nary tract infections. First, after reviewing data showing 
that catheters are inappropriately used in approximately 
one third of patients (46, 47), that approximately 50% of 
catheter days are not medically necessary (47), and that 
attending physicians are unaware of catheter use in approx- 
imately 40% of cases (48), the hospital instituted a pilot 
program of urinary catheter stop orders. In addition, silver 
alloy urinary catheters are being used in targeted high-risk 
areas and patients. Although silver alloy catheters cost ap- 
proximately $5 more per unit, they may be cost-effective in 
patients who are at high risk for urinary tract infection and 
require catheterization for at least 2 days (43). Use of these 
catheters will at first be limited to patients in the intensive 
care units and on the hematology-oncology wards. The 
hospital will perform a before-and-after evaluation to assess 
effectiveness. 

The hospital’s infection control committee began an 
intensive educational program highlighting prevention of 
nosocomial pneumonia, especially in ventilated patients. 
On the basis of the evidence (49), directives included ele- 
vation of the head of the bed, strict adherence to hand 
washing before and after contact with patients, aseptic 
management of endotracheal tubes, and extubation as soon 
as possible. 


CONCLUSIONS 

The institution should be commended for taking ac- 
tion. Systematic examination of events, relevant processes 
of care, and prevention options is an excellent contempo- 
rary model for preventing infections and promoting pa- 


Wwrew.annalsorg 


tient safety. Nevertheless, a before-and-after evaluation in a 
single hospital will not usually have adequate statistical 
power to detect a meaningful difference. When a difference 
is detected, secular changes may be contributory. We need 
large, multicenter studies to assess novel strategies for pa- 
tient safety enhancement. 
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his is the third Update in Psychiatry since 1999 (1, 2). 

Combined with the Update in Addiction Medicine 
(3), these Updates represent a growing source of evidence- 
based information on psychiatry for general internists. This 
Update is broadly divided into the following categories: 
mood disorders, anxiety disorders, medical-psychiatric co- 
morbid conditions, and cognitive disorders. 


Mood (Affective) Disorders 


Which Selective Serotonin Reuptake Inhibitor Works Best? 
Kroenke K, West SL, Swindle R, et al. Similar effectiveness of 
paroxetine, fluoxetine, and sertraline in primary care: a randomized 
tral. JAMA. 2001;286:2947-55. [PMID: 11743835] 


Selective serotonin reuptake inhibitors (SSRIs) are the 
most common class of antidepressants prescribed by pri- 
mary care physicians in the United States. Despite the 
claims of pharmaceutical companies, it is not known 
whether one SSRI is more effective than another in the 
treatment of major depression. 

Kroenke and colleagues conducted a randomized trial 
to compare the effectiveness of paroxetine (n = 189), flu- 
oxetine (1 = 193), and sertraline (2 = 191) in patients 
whose primary care physician believed they should have 
antidepressant therapy for depression. The patients were 
enrolled from two large primary care research consortiums. 

No statistical differences arose among the three SSRIs 
for any outcome measured. The percentage of patients who 
met diagnostic criteria for major depression decreased from 
74% at baseline to 32% at 3 months and 26% at 9 
months. Recovery rates did not differ among the three 
SSRIs: paroxetine, 81%; fluoxetine, 77%; and sertraline, 
84%. The three groups contained similar percentages of 
patients who continued therapy with their initially assigned 
SSRI for 9 months: paroxetine, 41%; duoxetine, 50%; and 
sertraline, 4396. 

Nonpsychiatrists prescribe more than 75% of the 
SSRIs in the United States. Although trials have compared 
two SSRIs, no large-scale clinical trials have compared the 
three most frequently prescribed SSRIs. This study dem- 
onstrates equal effectiveness for treatment of depression 
among these three SSRIs used in a primary care setting for 
9 months. However, the study had a few limitations. It 
contained too few patients to allow detection of subtle 
differences in agents, and the patients were selected on the 


Ann Intern Med. 2002:137:671-677. 
For author affiliations, see end of text. 





‘TUppare 


basis of the primary physicians’ perceived need for treat- 
ment rather than because they met diagnostic criteria for 
major depression. The latter limitation may skew the out- 
comes by allowing inclusion of patients with minor depres- 
sion or another psychiatric illness. In addition, the study 
lacked placebo control; thus, it could be argued that the 
three drugs were equivalent because they all had nonspe- 
cific effects that would be indistinguishable from those 
caused by placebo. These limitations would not be ex- 
pected to favor any one of the medications. 

This study shows that paroxetine, fluoxetine, and ser- 
traline do not differ when used in a primary care setting. 
When choosing an SSRI, clinicians should not consider 
differences in efficacy, despite the claims of pharmaceutical 
representatives. 


Which Came First, Erectile Dysfunction or Depressive 
Symptoms? 

Seldman SN, Roose SP, Menza MA, et al. Treatment of erectile 
dysfunction in men with depressive symptoms: results of a placebo- 
controlled trial with sildenafil citrate. Am J Psychlatry. 2001;158: 
1623-30. [PMID: 11578994] 


Depression and erectile dysfunction often occur together in 
men, but the causal relationship is unclear. Seidman and 
colleagues evaluated the effects of sildenafil among men 
with erectile dysfunction and mild-to-moderate depressive 
symptoms in a randomized, double-blind, placebo-con- 
trolled, flexible-dose (25 to 100 mg) trial over 12 weeks. 
Patients had only mild depression; those meeting criteria 
for major depression were excluded. 

Erectile dysfunction, orgasmic function, sexual desire, 
and overall satisfaction with intercourse improved signifi- 
cantly more in the sildenafil group (P « 0.001 for all com- 
parisons). Patients who responded to treatment (48 of 66 
patients given sildenafil and 10 of 70 given placebo) had 
significant improvements in depression symptoms and 
quality of life compared with nonresponders. The results 
may not be generalizable to patients with major depression 
or those taking psychotropic medications, who were ex- 
cluded. This 12-week trial was too brief to allow evaluation 
of the effects of long-term use. However, in men with 
minor depression and erectile dysfunction, sildenafil was 
associated with improvement in depressive symptoms. 
When erectile function improved, so did mood. This find- 
ing is consistent with the experience seen with treatment of 
specific symptoms of minor depression (for example, in- 
somnia and mild anxiety). 
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Is St. John's Wort an Effective Antidepressant? 

Shelton RC, Keller MB, Gelenberg A, et al. Effectiveness of St John's 
wort in major depression: a randomized controlled trial. JAMA. 
2001;285:1978-86. [PMID: 11308434] 


While almost 30 controlled trials have concluded that St. 
John's wort (Hypericum perforatum) is effective for treating 
depression, methodologic criticism has undermined confi- 
dence in their results. Shelton and colleagues compared the 
efficacy and safety of St. John’s wort with those of placebo 
in a randomized, double-blind clinical trial in adult outpa- 
tients with major depression at 11 academic medical cen- 
ters in the United States. A 1-week, single-blind run-in 
placebo phase was used to exclude patients with early re- 
sponse to placebo. Two hundred patients received either 
St. John’s wort (900 to 1200 mg/d; n = 98) or placebo 
(n = 102) for 8 weeks. 

No outcome measures significantly differed between 
the two groups, although depression improved over time in 
both. More patients reached remission with St. John’s wort, 
but the rates were very low (14.3% vs. 4.9% in the placebo 
group; P = 0.02). St. John’s wort was safe and well toler- 
ated; only 1% of patients discontinued use because of ad- 
verse effects. Headache was the only symptom more com- 
mon with St. John’s wort than with placebo (41% [95% 
CI, 30.5% to 49.9%] vs. 25% [CI 17.0% to 33.996]). 

In this study, St. John’s wort was ineffective for treat- 
ment of major depression. The participants had chronic 
depression (average duration, >2 years) of at least meder- 
ate severity and were recruited from tertiary care clinics. 
Thus, the results may not be generalizable to patients with 
less severe depression in community settings. 

Many patients ask their physicians about St. John’s 
wort (and other herbal preparations) and may have already 
taken it. Physicians should advise them that St. John’s wort 
may not be effective and is not a substitute for treatments 
with demonstrated efficacy for more severe major depres- 
sion (antidepressants and psychotherapy). While St. John's 
wort is safe when taken alone, significant adverse drug in- 
teractions have occurred with warfarin, cyclosporine, the- 
ophylline, digoxin, protease inhibitors, anticonvulsant 
agents, oral contraceptives, triptans, and SSRIs (4, 5). 


Is Estrogen an Antidepressant in Menopausal Women? 
Soares CN, Almeida OP, Joffe H, Cohen LS. Efficacy of estradiol for 
the treatment of depressive disorders in perimenopausal women: a 
double-blind, randomized, placebo-controlled trial. Arch Gen Psychi- 
atry. 2001,58:529-34. [PMID: 11386980] 


Depressive symptoms and somatic symptoms are common 
in women entering menopause. Studies of estrogen re- 
placement for mood symptoms have shown mixed results. 
Issues involving estrogen preparation, endocrinologic con- 
firmation of perimenopause, measurement of mood symp- 
toms, and loss of blinding to treatment assignment because 
of uterine bleeding have limited previous studies. 
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Soares and colleagues sought to determine the efficacy 
of estrogen replacement treatment for mood symptoms in 
depressive disorders among women in endocrinologically 
confirmed perimenopause. They conducted a randomized, 
double-blind, placebo-controlled trial of women who had 
follicle-stimulating hormone levels greater than 25 IU/L 
and met diagnostic criteria for a major depressive disorder 
(major depression, dysthymia, or minor depression). Pa- 
tients received 100 pg of 17B-estradiol given through 
transdermal patches (7 = 25) or placebo (2 = 25) for 12 
weeks, The patients were reevaluated after a 4-week wash- 
out period at the conclusion of the study. 

Estradiol levels were significantly higher than baseline 
in the treatment group (P < 0.001) but not the placebo 
group. Depressive symptoms, assessed by che Montgomery- 
Asberg Depression rating scale, resolved in 68% of patients 
treated with estradiol and 20% of placebo recipients (P = 
0.001). Responses did not differ according to type of de- 
pressive disorder. Menopausal symptoms, assessed by the 
Blatt-Kupperman Menopausal Index, were reduced by 
50% in 68% of patients treated with estradiol and 28% of 
those receiving placebo (P = 0.005). After the washout 
period at the end of estradiol treatment, 59% of women in 
the estradiol group but none of the women in the placebo 
group were still in remission from depression. After the 
washout period, the treatment group showed a significant 
increase (P < 0.001) in menopausal symptoms but the 
placebo group did not. 

In this study, transdermal estrogen patches were effec- 
tive treatment for depressive symptoms in some perimeno- 
pausal women. The patients were recruited from a special- 
ized outpatient clinic, which may affect the generalizability 
of the results. In addition, 12 weeks is a relatively short 
period within which to expect full response from treat- 
ment, and 4 weeks is a short period for assessing relapse of 
depression. Similarly, physicians should be cautious about 
prescribing estrogen for treatment of depression, especially 
in view of the adverse effects of estrogen on cardiovascular 
outcomes and breast cancer incidence in the Women’s 
Health Initiative trial (6). 

This study is part of a growing body of evidence indi- 
cating that estrogen influences central nervous system func- 
tions. In previous placebo-controlled studies of estrogen 
replacement, oral estrogen preparations did not signifi- 
cantly affect mood. Soares and colleagues suggest that 
transdermal estrogen provides a faster increase and steadier 
level of serum estradiol than do oral preparations. This 
may be important in the treatment of depression associated 
with perimenopause. 


How Often Do Depressed Patients Turn Out To Have 
Bipolar Disorder? 

Goldberg JF, Harrow M, Whiteside JE. Risk for bipolar illness in 
patients initially hospitalized for unipolar depression. Am J Psychiatry. 
2001:158:1265-70. (PMID: 11481161] 
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Both psychiatrists and nonpsychiatrists fail to diagnose bi- 
polar disorder in a substantial proportion of depressed pa- 
tients. Correct diagnosis is important because the prescrip- 
tion of antidepressants without mood stabilizers may 
precipitate a switch to mania. How often will patients pre- 
senting with depression turn out to really have bipolar dis- 
order? Few long-term studies have measured rates of con- 
version from unipolar to bipolar depression. The rates vary 
across subpopulations of depression. One study (7) found 
that up to 2096 of outpatients with depression had new- 
onset bipolar disorder. In depressed adolescents, the con- 
version rate has varied from 1996 to 3796. 

Goldberg and colleagues prospectively followed a co- 
hort of young people for 15 years to identify clinical fea- 
rures that predict subsequent mania or hypomania. They 
also studied the effect of antidepressants on the induction 
of mania or hypomania. 

The cohort consisted of 74 patients (mean age, 23 
years) hospitalized for unipolar depression. After 15 years 
of follow-up, 4196 of patients had developed either hypo- 
mania or mania (hypomania, 2696; mania, 15%). Eight of 
the 10 patients with psychotic depression developed hypo- 
mania or mania. In contrast, 3496 of the nonpsychotically 
depressed patients eventually became manic or hypomanic 
(P = 0.003). Conversion to bipolar illness occurred at the 
same rate whether or not the patient took antidepressants. 

This study suggests that younger patients who have 
unipolar depression with psychotic features may be at a 
particularly high risk for conversion to bipolar depression. 
Major depressive disorders are the most common psychiat- 
ric disorders seen in primary care, yet physicians seldom 
obtain a history of mania and hypomania or use mood 
stabilizers to treat these patients. General internists should 
screen for mania (and hypomania) in all patients who are 
suspected of having major depression, especially if they 
plan to prescribe an antidepressant. 


How Good Is the Care Given for Depressive and Anxiety 
Disorders? 

Young AS, Klap R, Sherboume CD, Wells KB. The quality of care for 
depressive and anxiety disorders in the United States. Arch Gen 
Psychiatry. 2001;58:55-61. [PMID: 11146758] 


Depressive and anxiety disorders are common and cause 
substantial disability. Medications and psychotherapies are 
effective, but many patients do not receive adequate treat- 
ment. Young and colleagues reviewed data from the Na- 
tional Comorbidity Survey (1997-1998) to estimate the 
rate of appropriate treatment of anxiety and depressive dis- 
orders in the U.S. population, along with the effects of 
insurance, provider type, and demographic characteristics. 

During a l-year period, 83% (CI, 81% to 85%) of 
1636 adults with a depressive or anxiety disorder saw a 
health care provider, and 30% (CI, 28% to 33%) received 
appropriate treatment. Most saw only their primary care 
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physician, and 1996 (CI, 1696 to 2396) of those patients 
received appropriate care. Ninety percent (CI, 8596 to 
9496) of the 320 patients who saw a mental health profes- 
sional received appropriate care. Insurance status affected 
whether the individual saw a provider but had no effect on 
appropriateness of care. Appropriate treatment was less 
likely for men, black persons, less educated persons, and 
those younger than 30 or older than 59 years of age. When 
psychiatric medications were used, the dose and duration 
of therapy were appropriate for about 7596 of the patients. 
Among patients seeing primary care physicians, those who 
received poor-quality care were less likely to report that 
their mental health problems were evaluated (35.696 vs. 
65.396; P « 0.001), that psychiatric drugs were recom- 
mended (11.496 vs. 55.796; P «: 0.001), or that referral to 
a mental health specialist was made (4.196 vs. 23.596; P « 
0.001) compared with those who received appropriate care. 
Patients who received poor-quality care were less likely 
than patients who had appropriate care to view themselves 
as needing mental health care (31.4% vs. 70%; P< 
0.001). 

These results indicate that most adults in the commu- 
nity with depressive or anxiety disorders do not receive 
appropriate treatment, even though the great majority did 
see a health care professional. In the past, most patients 
with depressive disorders treated in primary care settings 
did not receive adequate doses of medication for an ade- 
quate duration. This more recent study shows that pre- 
scribed psychiatric medications were usually given at an 
appropriate dose and duration. Thus, the current barriers 
to appropriate treatment of depression and anxiety disor- 
ders lie in recognition, diagnosis, referral, and acceptance 
by patients. 


Anxiety Disorders 


What Are the Psychiatric Consequences of a Terrorist 
Disaster? 

North CS, Nixon SJ, Sharlat S, et al. Psychiatric disorders among 
survivors of the Oklahoma Clty bombing. JAMA. 1999;282:755-62. 
[PMID: 10463711] 


According to North and colleagues, before the September 
11th attacks, the bombing of the Alfred P. Murrah Federal 
Building in Oklahoma City, Oklahoma, was the "most 
severe incident of terrorism ever experienced on American 
soil." Survivors are concerned about their response to such 
events, and physicians should understand post-traumatic 
reactions and learn to distinguish effective coping strategies 
and normal reactions from maladaptive responses and psy- 
chiatric illness. 

North and colleagues assessed the psychiatric impact 
of the Oklahoma City bombing on adult survivors directly 
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exposed to the bomb blast. The authors paid particular 
attention to post-traumatic stress disorder (PTSD), psychi- 
atric comorbidity, and predictors of postdisaster psychopa- 
thology. 

Of the 182 people interviewed, 87% reported injuries 
(77% of the 182 required medical treatment). The most 
common postdisaster disorders were PTSD and major de- 
pression. Seventy-four percent of patients with postdisaster 
PTSD and 56% of those with postdisaster major depres- 
sion had not experienced these disorders before the bomb- 
ing. Conversely, 71% of patients with no psychiatric diag- 
nosis before the disaster remained without a diagnosis 
afterward. More than 80% of the survivors experienced 
either intrusive reexperiences or hyperarousal (two of the 
three criteria for PTSD), while only 34% of survivors met 
all three PTSD criteria. In this study sample, the combi- 
nation of avoidance and numbing (the third criterion for 
PTSD) was 100% sensitive for detecting PTSD. 

As with all retrospective analyses, recall bias in this 
study is possible. The participants were survivors directly 
exposed to the blast, not a sample of the general population 
who had knowledge of the blast. This limits generalizabil- 
ity of the study findings to the general population, 

This study helps us understand potential psychiatric 
consequences of terrorism, with PTSD and major depres- 
sion at the top of the list. Although more than 80% of the 
participants had symptoms of hyperarousability or reexpe- 
riencing of the trauma, only 34% ultimately met criteria 
for PTSD. Most patients without a predisaster psychiatric 
diagnosis did not have a postdisaster psychiatric diagnosis. 
These data offer reassurance that most people without psy- 
chiatric problems before a disaster will not develop one 
after the disaster. They also suggest that it is part of "nor- 
mal" experience to have hyperarousability or to reexperi- 
ence the trauma immediately after a traumatic event. 

As reported in our 1999 Update (1), it is important to 
remember that the sudden unexpected death of a loved one 
is the most common trauma that the general population 
experiences. It carries a conditional risk for PTSD of 
14.3% (8), compared with the 34% seen in persons who 
survived the Oklahoma City bombing. Lack of social sup- 
port and continued life stressors after the trauma are more 
predictive of subsequent PTSD than are pretrauma risk 
factors (for example, sex and history of trauma) (9). How- 
ever, for symptoms that persist and meet criteria for full 
PTSD, effective pharmacotherapy and psychotherapy are 
available. 


What Is the Best Initial Drug Treatment for Panic Disorder? 
Goddard AW, Brouette T, Almai A, et al. Early coadministration of 
clonazepam with sertraline for panic disorder. Arch Gen Psychiatry. 
2001;58:681-6. [PMID: 11448376] 


The SSRIs are indicated in the treatment of all the anxiety 
disorders, including panic. However, the response to 5SRIs 
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is delayed (4 to 12 weeks for maximum effect), and early 
side effects are frequent. For these reasons, patients with 
anxiety disorders frequently discontinue SSRI treatment 
prematurely before benefiting from the medication. Many 
psychiatrists use early coadministration of benzodiazepines 
with SSRIs to treat panic disorder and other anxiety disor- 
ders. A short-acting benzodiazepine such as alprazolam 
seems like a good choice because of its rapid onset of ac- 
tion. However, this drug can provoke a rebound in anxiety 
symptoms between doses and when the drug dose is being 
tapered, Clonazepam is an intermediate-half-life benzodi- 
azepine with a slower onset of action than alprazolam. 
When combined with an SSRI, it provides the early symp- 
tom reduction seen with alprazolam, but it is not as diffi- 
cult to taper after the SSRI has taken effect. 

Goddard and colleagues performed a 12-week, ran- 
domized, double-blind, placebo-controlled trial to test the 
efficacy of early coadministration of clonazepam and ser- 
traline for treating panic disorder in adults. Patients re- 
ceived open-label sertraline to a target dose of 100 mg and 
blinded treatment with either clonazepam, 0.5 mg (» = 
22), or placebo (7 = 25) three times daily. Beginning at 
week 4 and continuing for the next 3 weeks, the clonaz- 
epam dose was tapered. 

Relief of panic symptoms was significantly different at 
week 1 (41% for clonazepam vs. 4% for placebo; P = 
0.003) and week 3 (63% vs. 32%; P= 0.05). The re- 
sponse rates did not significantly differ at other times (that 
is, during and after tapering of the clonazepam dose). At 
the end of the trial, the response rates of both groups ex- 
ceeded 70%. Secondary measures (dropout rates, adverse 
reactions) did not differ between groups. 

Symptoms of panic disorder can rapidly stabilize with 
the coadministration of clonazepam and sertraline. This 
effect is maintained through the tapering and discontinu- 
ation of clonazepam therapy. The small size of the study 
could explain the lack of expected differences in secondary 
measures and may limit generalizability. In clinical prac- 
tice, the SSRI dose may be titrated up more slowly and the 
target dose can be lower, or the dose can be titrated for a 
longer period to a higher level. In either case, the time 
before stabilization of the SSRI dose would be longer, 
thereby potentially increasing the value of the early symp- 
tom reduction achieved by coadministration of clonaz- 
epam. However, Goddard and colleagues’ study shows the 
advantage of a treatment strategy that internists can use in 
the early treatment of panic disorder. 





Medical-Psychiatric Comorbid Conditions 


Can Medication-Induced Depression Be Prevented? 
Musselman DL, Lawson DH, Gumnick JF, et al. Paroxetine for the 
prevention of depression induced by high-dose interferon alfa. 
N Engl J Med. 2001;344:961-6. (PMID: 11274622] 
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Depression, often resulting in suicidal ideation, is the most 
frequent adverse effect leading to discontinuation of inter- 
feron therapy. Yet interferon is important in the treatment 
of hepatitis C, multiple sclerosis, and cancer. Antidepres- 
sants have been reported to be effective in treating inter- 
feron-induced depression. 

To determine whether pretreatment with antidepres- 
sants would reduce depressive symptoms after interferon-o 
treatment, Musselman and colleagues performed a ran- 
domized, double-blind, placebo-controlled trial. Parox- 
etine (7 = 20) or placebo ( = 20) was given to patients 2 
weeks before initiation of high-dose interferon-a therapy 
for malignant melanoma and was continued for 12 weeks. 

Major depression developed in 1196 of the paroxetine 
group and 4596 of the placebo group (relative risk, 0.24 
(CI, 0.08 to 0.93]). Severe depression led to discontinua- 
tion of interferon-a therapy in 596 of the paroxetine group 
and 3596 of the placebo group (relative risk, 0.14 [CI, 0.05 
to 0.85]). Interferon-a therapy was stopped in 7 of the 9 
patients (7896) in the placebo group who developed major 
depression. 

Pretreatment with paroxetine appears to reduce the 
emergence of depression induced by interferon-a in pa- 
tients with malignant melanoma. The occurrence of major 
depression usually results in discontinuation of therapy 
with interferon-a, but this study shows that antidepressant 
treatment is a valuable tool for facilitating interferon-a 
therapy. 

Results may not be generalizable to interferon-a treat- 
ment of other diseases, such as hepatitis C, or to other 
interferons, such as interferon-B. In addition, this study 
used pretreatment therapy for depression; the results could 
differ if the antidepressant is given after symptoms of de- 
pression have already appeared. 

Depression can be a serious side effect of many drugs, 
including corticosteroids, B-blockers, isotretinoin, and in- 
terferon. When substituting an alternative medication is 
not possible, it is appropriate to try treating the drug- 
induced. depression with antidepressants or, in some cases, 
pretreating before administering the drug. 


What Is the Risk for Sudden Death with Antipsychotic 
Agents? 

Ray WA, Meredith S, Thapa PB, et al. Antipsychotics and the risk of 
sudden cardiac death. Arch Gen Psychiatry. 2001;58:1161-7. [PMID: 
11735845] 


Case reports have linked antipsychotic drugs with prolon- 
gation of the corrected QT interval (QT), torsade de 
pointes, and sudden death. “Black box” warnings about 
these risks have been added to entries in Physicians’ Desk 
Reference for the older antipsychotics thioridazine and me- 
soridazine. A new antipsychotic agent, sertindole, was not 
registered in the United States because it caused QT. pro- 
longation and sudden death. To determine the risk for 
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sudden cardiac death in patients receiving antipsychotic 
medications, Ray and colleagues retrospectively reviewed 
the cohort study of Medicaid enrollees in Tennessee 
(481 744 persons with 1 282 996 person-years of follow- 
up, 1988 to 1993). The authors calculated. multivariate 
rate ratios, adjusting for age, sex, race, cardiovascular dis- 
ease, and noncardiovascular illness. 

The adjusted risk ratios for sudden cardiac death were 
as follows: use of moderate-dose antipsychotic agent versus 
nonuse, 2.39 (CI, 1.77 to 3.22); use of low-dose antipsy- 
chotic agent versus nonuse, 1.30 (CI, 0.98 to 1.72); use of 
moderate-dose antipsychotic agent in patients with severe 
cardiovascular disease versus nonuse, 3.53 (CI, 1.66 to 
7.51). There were 1487 sudden unexpected cardiac deaths 
(11.6 per 10 000 person-years in patients receiving moder- 
ate-dose antipsychotic agents and 367 per 10 000 person- 
years in patients with severe cardiovascular disease). 

This study shows relative and absolute increases in risk 
for sudden death in patients taking moderate doses of an- 
tipsychotic agents. The study design does not allow con- 
clusions on causality. The data were obtained before the 
new "atypical" antipsychotic agents (risperidone, olanzap- 
ine, quetiapine, and ziprasidone) became available. The in- 
formation on risk factors for cardiovascular disease was lim- 
ited. The authors could not control for information on 
smoking status and obesity, which are common in patients 
with chronic serious mental illness, because this informa- 
tion was not available. The authors did control for smoking- 
related respiratory disease and known coronary artery disease. 

Although several antipsychotic agents have been doc- 
umented to cause torsade de pointes and sudden death, 
thioridazine carries the biggest risk (10). No association has 
been found with olanzapine, quetiapine, risperidone, or 
ziprasidone (although the latter, a new agent, can prolong 
QT). Physicians would be prudent to ask any patient who 
is to receive antipsychotic medication (or who is already 
receiving one) about any history of syncope and any family 
history of unexplained sudden deaths or the prolonged QT 
syndrome. Patients who have known heart disease or are at 
high risk for it or those who are receiving other drugs that 
can prolong QT, should have electrocardiography before 
beginning treatment. People with pretreatment prolonged 
QT. should undergo periodic electrocardiography and 
should receive antipsychotic agents that do not prolong 


QT. if possible. 


Does Group Therapy Prolong Life in Patients with 
Metastatic Breast Cancer? 

Goodwin PJ, Leszcz M, Ennis M, et al. The effect of group psycho- 
social support on survival in metastatic breast cancer. N Engl J Med. 
2001;345:1719-26. [PMID: 11742045] 


Group therapy has been reported to provide benefits for 
F j P 
patents with metastatic. breast. cancer (and other life- 
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threatening illnesses), including improvement in mood, 
pain control, and, in some studies, survival. 

To assess whether supportive-expressive group therapy 
(in addition to routine care) influences survival, mood, and 
pain in women with metastatic breast cancer, Goodwin 
and colleagues conducted a large multicenter, randomized 
trial in 235 women at seven Canadian cancer centers. 
Group therapy consisted of weekly 90-minute sessions for 
at least 1 year. 

Women in the intervention group had fewer psycho- 
logical symptoms and better pain control (P = 0.04) than 
women in the control group. These benefits occurred in 
women who were more distressed at baseline. Group ther- 
apy did not prolong survival compared with routine care 
alone (mean survival, 17.9 vs. 17.6 months; hazard ratio, 
1.06 [CL 0.78 to 1.45]). 

In this study, supportive-expressive group therapy im- 
proved mood and perception of pain, particularly in 
women who were more distressed, but it did not prolong 
survival. Some baseline disease variables differed between 
the groups, although these differences did not appear to 
influence the results. Only about 996 of eligible women 
were randomly assigned, raising concern about limited 
generalizability to other women. 

Many women with breast cancer ask their health care 
providers about support groups. Some women are not 
comfortable with participating in such groups but may feel 
anxious about forgoing them, especially after exposure to 
media accounts that such therapy is "proven" to increase 
survival. Physicians can now tell their patients that the 
benefits of group therapy lie in improvements in mood and 
pain. Choosing not to participate will not adversely affect 
survival. 





Cognitive Disorders 


Does Cognitive Function Decline after Coronary Artery 
Bypass Grafting? 

Newman MF, Kirchner JL, Phillips-Bute B, et al. Longitudinal as- 
sessment of neurocognitive function after coronary-artery bypass 
surgery. N Engl J Med. 2001;344:395-402. [PMID: 11172175] 


Previous studies have assessed perioperative cognitive de- 
cline after coronary artery bypass grafting (CABG). The 
incidence of decline appears to be highest at discharge; for 
most patients, cognition then gradually improves during 
the ensuing 6 months, However, a substantial number of 
patients (10% to 30%) have persistent decline in cognitive 
functioning. 

Newman and colleagues prospectively followed cogni- 
tive functioning before and after CABG for 5 years. They 
enrolled 261 patients undergoing elective CABG from 
1989 to 1993. Neurocognitive testing was done before sur- 
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gery; the day of discharge; and at 6 weeks, 6 months, and 
5 years after CABG. 

The incidence of cognitive decline was 53% at dis- 
charge, 36% at 6 weeks, 24% at 6 months, and 42% at 5 
years. Follow-up of patients with and without cognitive 
decline at discharge showed that most returned to baseline 
functioning within 6 months. However, at 5 years, patients 
with cognitive decline at discharge had a marked decline 
from their baseline functioning (P < 0.001) whereas the 
patients without cognitive decline at discharge did not. 
This association remained significant even after adjustment 
for factors such as age and education level. Attrition from 
the study was significant; only 172 of the original 261 
patients were available for long-term follow-up. Patients 
who did not complete follow-up were more likely to have 
more complex illness (that is, American Society of Anes- 
thesiologists class IV disease [incapacitating systemic dis- 
ease that is a constant threat to life], previous myocardial 
infarction, and history of symptomatic neurologic disease). 
This selective attrition may underestimate the persistent 
decline seen in subsequent follow-up visits. 

Before elective CABG, physicians should discuss the 
potential for cognitive decline with patients and their fam- 
ilies. Patients with cognitive decline immediately after elec- 
tive CABG seem to have increased risk for long-term cog- 
nitive decline. At this time, one can neither predict who 
will have cognitive decline nor fully explain the reason for 
the decline. Thus, it is reasonable to state that cognitive 
decline can occur and is not infrequent, and that most 
patients will improve over the first year but that many will 
have impairment 5 years after surgery. This discussion is 
less important among patients for whom CABG is in- 
tended to prolong life. However, particularly for older pa- 
tients (whose quality-of-life issues may be more para- 
mount), the balance between relief of pain and the risk for 
cognitive decline should be carefully considered among pa- 
tients in whom medical management or angioplasty is not 
an alternative. 


Is There a Quick and Accurate Way To Screen for 
Dementia? 

Scanian J, Borson S. The Mini-Cog: receiver operating characteristics 
with expert and naive raters. Int J Geriatr Psychiatry. 2001;,16:216- 
22. [PMID: 11241728] 


Borson S, Scanlan J, Brush M, et al. The mini-cog: a cognitive "vital 
signs" measure for dementia screening in multi-lingual elderly. Int J 
Geriatr Psychiatry. 2000;15:1021-7. [PMID: 11113982] 


Busy primary care internists do not have time for long 
screening algorithms to detect mental illness; they need 
time-efficient case-finding strategies. For example, in 
screening for mood disorders, asking one question, "Do 
you feel depressed?", has a sensitivity of approximately 
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9096. The Mini-Mental Status Examination (MMSE), of- 
ten used in clinical practice, is hard to remember and time- 
consuming. The Mini-Cog combines the three-item recall 
from the MMSE and the Clock Drawing Test. Critchley 
first described the Clock Drawing Test in 1953. In its 
current format, the subject tries to fill in the numbers on a 
predrawn circle and then add the hands for a designated 
time. 

Scanlan and colleagues evaluated the Mini-Cog (three- 
item recall and Clock Drawing Test) as a case-finding strat- 
egy for cognitively impaired adults. A total of 249 commu- 
nity-dwelling persons (173 women and 76 men) were 
evaluated in a university memory clinic. All participants 
completed the MMSE, the Cognitive Abilities Screening 
Instrument (CASI), and the Mini-Cog. Expert raters per- 
formed the MMSE and the CASI, which was the diagnos- 
tic reference standard, and "naive" raters performed the 
Mini-Cog. Results were compared between rating instru- 
ments and raters. 

The Mini-Cog had the highest sensitivity (9996) com- 
pared with the CASI (9296) and the MMSE (9196). The 
CASI had the greatest specificity (9696) compared with the 
Mini-Cog (9396) and the MMSE (9296). Concordance be- 
tween naive and trained raters was greater than 9896 for 
normal, moderately impaired, and severely impaired clock 
drawings. Concordance decreased to 6096 in mildly im- 
paired clock drawings, but assuming that inexperienced 
raters would score mildly impaired clocks as normal had 
little effect on the sensitivity and specificity of the Mini- 
Cog (9796 and 9596, respectively). 

The major limitation of these studies was their study 
sample—attendees of a memory clinic, who have a greater 
incidence of dementia than persons in the community. 

The Mini-Cog provides an effective, sensitive, and 
specific first-stage screening tool for detecting dementia. 
Naive raters performed essentially as well as experts. This 
evidence supports having a nurse or other health profes- 
sional administer the Mini-Cog. The clock-face drawing 
task requires adequate functioning in the temporoparietal 
and frontal cortical areas, which are commonly affected in 
dementias but are not fully tested with the MMSE. The 
combination of the three-item recall with Clock Drawing 


Update in Psychiatry | UPDATE 


Test (the Mini-Cog) provides a sensitive, specific, and eas- 
ily administered alternative to the MMSE. Combining this 
first-stage screening with a brief second-stage interview 
with a caregiver appears to be an effective strategy for de- 
mentia screening but warrants further population-based 
testing. 
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Purpose: Breast cancer in men is uncommon; 1500 new cases 
are diagnosed in the United States yearly. Optimal management 
of breast cancer in men is unknown because the rarity of the 
disease precludes large randomized trials. A review of the litera- 
ture was undertaken with emphasis on articles published over a 
10-year period. 


Data Sources: Articles published between 1942 and 2000 on 
breast cancer in men were identified by using CancerLit, MED- 
LINE, and study bibliographies. 


Study Selection: All retrospective series and studies focusing 
on the epidemiology, risk factors, genetics, and pathology of 
breast cancer in men. 


Data Extraction: Data on the epidemiology, risk factors, ge- 
netics, pathology, molecular markers, prognostic factors, therapy, 
and outcomes of breast cancer in men. 


Data Synthesis: Carcinoma of the male breast accounts for 
0.8% of all breast cancers. Risk factors include testicular disease, 
benign breast conditions, age, Jewish ancestry, family history, and 


the Klinefelter syndrome. BRCA2 mutations predispose men to 
breast cancer and may account for 4% to 14% of all cases. 
Pathology data were reviewed: 81% of tumors were estrogen 
receptor positive, 74% were progesterone receptor positive, 37% 
overexpressed c-erbB-2, 30% overexpressed p53, 79% over- 
expressed Bcl-2, 51% overexpressed cyclin D1, and 39% over- 
expressed epidermal growth factor receptor. Prognostic factors 
include tumor size, histologic grade, and lymph node status; sur- 
vival is similar to that of breast cancer in women when patients 
are matched for age and stage. Adjuvant hormonal therapy and 
chemotherapy, using the same guidelines as for women, are rec- 
ommended for men. Hormonal therapy is the primary therapy for 
metastatic disease; chemotherapy should be reserved for 
hormone-refractory disease. 


Conclusion: Breast cancer is similar in men and women; how- 
ever, breast cancer in men is more frequently hormone receptor 
positive and may be more sensitive to hormonal therapy. 


Ann Intern Med. 2002;137:678-687. 
For author affiliations, see end of text. 
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C of the male breast is a relatively rare disease 
that accounts for less than 1% of all cases of cancer in 
men. Because of the rarity of the disease, most information 
has been obtained from small, single-institution, retrospec- 
tive studies or by extrapolation from breast cancer trials in 
women. We have previously reviewed the literature on 
breast cancer in men (1) and now present an update that 
focuses on the molecular and pathology data that has been 
published over the past decade. 


METHODS 

We identified articles published between 1942 and 
2000 on breast cancer in men using CancerLit, MED- 
LINE, 2. bibliographies from other publications. We re- 
viewed all retrospective series and studies that focused on 
the epidemiology, risk factors, genetics, pathology, molec- 

ular markers, prognostic Eeter, therapy, and outcomes of 
breast cancer in men. 

The project was supported in part by the Nellie B. 
Connally Breast Cancer Research Fund. The funding 
source had no role in the design of the study or in the 
preparation of or decision to publish the manuscript. 


EPIDEMIOLOGY AND Risk FACTORS 

In 2002, approximately 1500 new cases of male breast 
cancer will be diagnosed in the United States, and 400 
men will die of this disease (2). In contrast to the increas- 
ing incidence of breast cancer in women, the incidence of 
breast cancer in men has remained stable over the past four 
decades (3). The median age at diagnosis is 68 years com- 
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pared with 63 years in women (4); however, the disease has 
been reported in males ranging from 5 to 93 years of age 
(5). The bimodal age distribution seen in women is absent 
in men; the incidence increases exponentially with age (6). 
In most western countries, men account for approximately 
1% of cases of breast cancer. In Tanzania, by contrast, 6% 
of cases of breast cancer are diagnosed in men (7), and in 
countries in central Africa, a substantially higher propor- 
tion of cases of male breast cancer have been reported (8). 
The reasons for this geographic variability remain unclear. 

Many of the risk factors (Table 1) for breast cancer in 
men involve abnormalities in estrogen and androgen bal- 
ance, which indicates that breast cancer in men, as in 
women, may be hormonally driven. An elevated risk has 
been seen in patients with undescended testes, congenital 
inguinal hernia, orchiectomy, orchitis, testicular injury, 
and infertility (8, 9). The Klinefelter syndrome, which is 
characterized by a 47,XXY karyotype, small testes, azosper- 
mia, and gynecomastia, is also a risk factor for breast cancer 
in men; affected men may have up to a 50-fold increased 
risk (10), Breast cancer in men may be a marker for the 
Klinefelter dd between 496 and 2096 of men with 
breast cancer have been unexpectedly found to have this 
syndrome, which affects only 0.1% of the general popula- 
tion (8, 10, 11). Other possible risk factors that relate to 
hormonal levels include obesity, which causes increased pe- 
ripheral aromatization of estrogens, and cirrhosis, which 
results in a hyperestrogenic state (8, 9, 12, 13). 

A family history of breast cancer in female relatives has 
also been shown to be an important predisposing factor. 
Data from the Surveillance, Epidemiology, and End Re- 
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Table 1. Risk Factors for Breast Cancer In Men 


Testicular abnormalities 
Undescended testes 
Congenital inguinal hernia 
Orchlectomy 
Orchitis 
Testicular Injury 

Infertility 

Klinefelter syndrome 

Positive family history 

Benlgn breast conditions 
Nipple discharge 
Breast cysts 
Breast trauma 

Radiation exposure 

increasing age 

Jewish ancestry 


sults program of the National Cancer Institute showed that 
men with a positive family history have an odds ratio for 
developing breast cancer of 3.98 (14). The risk increases 
with increasing numbers of first-degree relatives affected 
and with young age at diagnosis in affected relatives. Be- 
nign breast conditions, such as nipple discharge, breast 
cysts, or history of breast trauma; radiation exposure; in- 
creasing age; and Jewish ancestry bave also been associated 
with an increased risk for breast cancer in men (9). Gy- 
necomastia probably does not represent a significant risk 
factor. Clinical gynecomastia has been reported in 696 to 
3896 of cases of breast cancer in men, which suggested that 
it could be a predisposing factor (15, 16). However, large 
reviews of gynecomastia in healthy men have found that 
3596 have clinical gynecomastia (17) and 4096 have histo- 
logic evidence of gynecomastia (18). Thus, the rates in 
male patients with breast cancer do not seem to be higher 
than those in the general population. 


GENETICS 

Approximately 1596 to 2096 of male patients with 
breast cancer have a positive family history, although only 
796 of the general male population has an affected family 
member (15, 19—22). Therefore, researchers have sus- 
pected that some families may carry genetic mutations that 
provide an increased risk for breast cancer. In women, the 
breast cancer susceptibility genes BRCAJ and BRCA2 are 
thought to account for most hereditary breast cancers. Mu- 


Table 2. BRCA2 Mutations In Breast Cancer In Men 





tations in these genes confer a 4096 to 7096 risk for devel- 
oping breast cancer by age 70 years, In men, BRCAI does 
not appear to be associated with a significantly increased 
risk for breast cancer, although mutations in this gene have 
been described in affected men (23). However, men with 
BRCA2 mutations are predisposed to breast cancer. This 
gene was first identified by Wooster, who localized it to 
13q12-13 and described multiple cases of breast cancer in 
men that showed linkage to this area (24). Families in 
which breast cancer has occurred and at least one male has 
been affected have been reported to have a 6096 to 7696 
chance of carrying BRCA2 mutations (25, 26). Thus, the 
presence of breast cancer in men within a family with doc- 
umented breast cancer indicates a high likelihood of a 
BRCA2 mutation. 

The frequency of BRCA2 mutations in men without a 
strong family history is much lower. A population-based 
study from California found that only 2 of 54 cases (496) 
had BRCA2 mutations (21). Other series (Table 2) report 
that between 1196 and 4096 of men with breast cancer 
carry this mutation (27-32). The highest known preva- 
lence of BRCA2 mutations in male patients with breast 
cancer is in Iceland, where a founder mutation accounts for 
40% of all cases (28). Little is known about the distin- 
guishing characteristics of breast cancer in men with 
BRCA2 mutations, although men with a mutation may 
present with disease at an earlier age (33). 


PATHOLOGY 

Almost all of the histologic subtypes of breast cancer 
that have been described in women have also been reported 
in men. Approximately 90% of all breast tumors in men 
are invasive carcinomas; the remaining 10% are noninva- 
sive (34). The proportion of noninvasive cancers is higher 
than that seen in women before the introduction of mam- 
mography and may be due to the small size of the male 
breast, which simplifies the detection of small breast masses 
(34). Almost all of the noninvasive cancers are ductal car- 
cinoma in situ. Lobular carcinoma in situ is extremely rare 
because of the absence of terminal lobules in the normal 
male breast; it has only been reported in conjunction with 
invasive lobular carcinoma (15, 35, 36). Ductal carcinoma 


in situ of the male breast differs from that of the female 











Author, Year (Reference) Patients Tested Patients with Patients with Patients with Positive 
BRCA2 Mutations BRCA2 Mutations Family History 
n 96 
Couch et al., 1996 (27) 50 7 14 80 
Thorlacius et al., 1996 (28) 30 12 40 25 
Friedman et al., 1997 (21) 54 2 4 17 
Mavraki et al., 1997 (29) 28 3 11 36 
Haraldsson et al., 1998 (30) 34 7 21 13 
Csokay et al., 1999 (31) 18 6 33 0 
Diez et al., 2000 (32) 17 3 18 53 
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Table 3. Pathologic Features of Breast Cancer in Men* 





Pathologic Feature Total 
Positive or 
Immunoreactive 
n 
Estrogen receptor 1301 1053 
Progesterone receptor 1040 766 
C-erbB-2t 511 190 
p53 proteint 472 143 
bd-2 193 153 
Cyclin D1 117 60 
EGFR 61 24 








Tumors References 


Positive or 
Immunoreactive 





81 11, 15, 22, 34, 41-45, 48, 51-82 

74 15, 22, 34, 43-45, 48, 51-69, 71-73 
37 48, 50, 58-61, 73, 76, 79, 83-88 

30 48, 57-61, 73, 76, 77, 83, 87, 89-92 
79 60, 61, 83, 93 

51 61, 94 

39 59, 75 





* Data pooled from multiple studies; EGFR = epidermal growth factor receptor. 
t Tested by immunohistochemistry. 


breast in that almost 75% of cases are a papillary subtype 
and almost all cases are low to intermediate grade (373. 

In men, the predominant histologic subtypes of inva- 
sive carcinoma are infiltrating ductal carcinoma, which ac- 
counts for more than 8096 of all tumors (38—45), and 
papillary carcinoma, which makes up about 5% (22, 38, 
39, 45-47). Lobular carcinoma is much less common in 
men than in women and represents only 1% of all cases 
(15, 22, 44). The rarer subtypes, such as medullary, tubu- 
lar, mucinous, and squamous carcinomas, have all been 
reported in men, although they may be slightly more un- 
common than in women (34, 43—45). Inflammatory car- 
cinoma and Paget disease are seen with similar frequency in 
men and women (34, 45, 46). 

Carcinomas of the male breast have a higher rate of 
hormone receptor positivity than do carcinomas of the fe- 
male breast when matched for tumor stage, grade, and 
patient age (48—50). Our review of the literature indicates 
that 81% of breast cancers in men are estrogen receptor 
positive, and 74% are progesterone receptor positive (Ta- 
ble 3) (11, 15, 22, 34, 41-45, 48, 51-82). In contrast to 
women, men do not have a higher incidence of estrogen 
receptor-positive tumors with advancing age (34, 51, 60, 61). 


MOLECULAR MARKERS 

C-erbB-2, p53, Bcl-2, cyclin D1, and epidermal 
growth factor receptor (EGFR) are important in the patho- 
genesis and prognosis of breast cancer in women. Recent 
literature has evaluated their role in carcinoma of the male 
breast, and we present a synthesis of these data (Table 3). 
The c-erbB-2 protooncogene encodes for a transmembrane 
receptor of the tyrosine kinase family, which is clasely re- 
lated to EGFR. This protein is expressed in 20% to 30% of 
breast cancers in women and may be associated with a poor 
prognosis (95). Pooled data indicate that 37% of tumors 
overexpress c-erbB-2 as detected by immunohistochemistry 
(48, 50, 58—61, 73, 76, 79, 83-88). Although these data 
are the best available, they must be interpreted with cau- 
tion because antibody preparations and the definitions for 
positive staining were not standardized and varied consid- 
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erably among studies. Recently, Bloom and colleagues pre- 
sented data on 58 male patients who were tested for c- 
erbB-2 overexpression (88). Twenty-six of these patients 
had been evaluated in an earlier study, and 3596 were re- 
ported as overexpressing c-erbB-2 (79). When the same 
tumors were reevaluated by using stricter criteria to define 
positive immunohistochemistry staining, only one sample 
had either 2+ or 3+ staining. This study suggests that the 
older data may have been overestimating the rate of c- 
erbB-2 expression. Bloom and colleagues’ study also eval- 
uated the patient's tumors by using fluorescent in situ hy- 
bridization and found that none of the 58 tumors had gene 
amplification. This is the only study to date that has used 
fluorescent in situ hybridization to evaluate c-erbB-2 gene 
amplification in breast cancer in men. The results suggest 
that breast cancer in men may have either low rates of 
c-erbB-2 expression or protein overexpression without gene 
amplification. It is unclear whether c-erbB-2 expression is a 
negative prognostic factor in breast cancer in men. Several 
small studies have associated c-erbB-2 expression with de- 
creased overall survival (58, 79, 83), but the Mayo Clinic 
series of 76 men, which is the largest series to date, found 
no association between c-erbB-2 expression and overall sur- 
vival (61). 

P53 is a tumor suppressor gene that controls cell 
growth by inducing cell cycle blockade, apoptosis, and cell 
differentiation. P53 gene alterations are the most common 
single genetic abnormality in breast cancer in women and 
are present in approximately 30% of cases (95, 96). When 
the p53 gene is mutated, the abnormal protein accumulates 
within the cell and can be detected by immunohistochem- 
istry. Several studies have evaluated the incidence of p53 
mutations in breast cancer in men. In our review of the 
literature, we found 472 cases of breast cancer in men that 
were tested for p53 mutations using immunohistochemis- 
try; 143 cases (30%) tested positive for a mutation (48, 
57-61, 73, 76, 77, 83, 87, 89 —92). These results are sim- 
ilar to data reported for breast cancer in women. The prog- 
nostic significance of p53 mutations in breast cancer in 
men has not been clearly established, but most studies have 
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found p53 mutations to be associated with decreased sur- 
vival (55, 57-60, 87). 

Bcl-2 is a protooncogene that inhibits apoptosis and 
thereby promotes cell growth. In breast cancer in women, 
expression of Bcl-2 has been associated with favorable 
prognostic features (97). Several studies have investigated 
the incidence of Bcl-2 expression in breast cancer in men. 
Overall, Bcl-2 expression was seen in 153 (79% of 193 
cases (60, 61, 83, 93). Men may have significantly higher 
rates of Bcl-2 expression than women (60), but Ecl-2 ex- 
pression has not been shown to have prognostic signifi- 
cance in men (60, 61, 93). The high rates of expression of 
Bcl-2 in male breast cancer suggest that apoptotic mecha- 
nisms may be important in the etiology of breast cancer in 
men. 
Cyclin D1 is involved in cell-cycle regulation and helps 
control the cell’s entry into S phase. In breast cancer in 
women, this gene is oncogenic but appears to be associated 
with a favorable prognosis (95). A total of 117 tumors of 
the male breast were tested for cyclin D1 overex>ression; 
60 (51%) were immunoreactive (61, 94). This number is 
very similar to the 50% rate of overexpression seen in 
women (95). Rayson and colleagues (61) found that cyclin 
D1 negativity was associated with significantly cecreased 
progression-free survival, indicating that gene overexpres- 
sion may be a favorable prognostic factor in men with 
carcinoma of the breast. 

The data on EGFR expression are even more limited. 
Epidermal growth factor receptor is a transmemb:ane gly- 
coprotein that is present in low levels in normal breast 
tissue and is overexpressed in 3596 to 6096 of breast can- 
cers in women (96). Overexpression of EGFR in women is 
inversely correlated with estrogen receptor expression and 
may be a negative prognostic factor. Only two studies have 
reported the rates of EGFR expression in men. Fox and 
colleagues (75) found that 16 of 21 cases (7696) expressed 
EGFR, and Willsher and colleagues (59) reported that 8 of 
40 cases (20%) showed EGFR expression. No association 
was found with either estrogen receptor status or with 
prognosis, although conclusions are limited by very small 
sample size. 


PROGNOSTIC FACTORS AND OUTCOME 

As in women, axillary lymph node status, tumor size, 
histologic grade, and hormone receptor status have been 
shown to be significant prognostic factors in men with 
breast cancer. Lymph node involvement is the most impor- 
tant negative prognostic factor for breast carcinorra in men 
(19, 45, 46, 65, 98). In a series of 335 patients, Guinee 
and colleagues (98) reported 5-year survival rates of 9096 
for histologically node-negative disease versus $596 for 
node-positive disease (98). They also found that -he num- 
ber of involved axillary lymph nodes was predictive of sur- 
vival, even after adjusting for tumor size, skin involvement, 
and patient age. The 10-year survival rate for patients with 
histologically node-negative disease was 84% compared 
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Table 4. Survival Rates for Breast Cancer in Men 


Varlable Survival Rate, 96 References 
5-Year 10-Year 
Overall survival 36-66 17-52 11, 15, 19, 44, 45, 47, 
100-103 
Stage ! 55-100 52-89 38, 41, 43, 103, 104 
Stage Il 41-78 10-52 38, 41, 43, 104 
Stage IIl 16-57 2-23 11, 43, 104 
Stage IV 0-14 0 11, 41, 102, 104 
Node negative 57-100 43-84 15, 19, 38, 39, 64, 98, 
105, 106 
Node positive 31-60 11-35 15, 19, 38, 39, 64, 98, 
105, 106 


Disease-spectfic survival 52-74 26-51 19, 44, 45, 102, 103 


with 44% for one to three positive nodes, and 14% for 
four or more positive nodes. 

Tumor size has also been shown to be a significant 
prognostic factor in breast cancer in men (16, 19, 22, 41, 
98, 99). In a series of 397 patients in France, 5-year crude 
survival rates by tumor size were 8596 for tumors measur- 
ing less than 2 cm in diameter, 6396 for tumors 2 to 5 cm, 
and 5196 for tumors greater than 5 cm (19). High histo- 
logic grade is similarly associated with decreased survival 
rates (43, 99, 100). Ribeiro and colleagues (43) found a 
statistically significant difference in 5-year survival based 
on histologic grade of tumor (grade 1, 76%; grade II, 66%; 
and grade III, 4396). 

Finally, most evidence points to hormonal status in 
men being a prognostic factor, although the number and 
size of studies are limited. A study from Princess Margaret 
Hospital in Toronto, Ontario, Canada, of 229 patients 
found that estrogen receptor positivity predicted better 
overall survival in univariate analysis; but after adjustment 
for patient age, tumor size, lymph node status, and type of 
therapy, this difference was no longer significant (15). 
However, a large study of 215 patients from health care 
institutions in eastern Wisconsin showed that men with 
hormone receptor-positive tumors had improved overall 
survival, even after adjustment for tumor stage and axillary 
lymph node status (45). 

Clinical outcome for men with breast cancer is similar 
to that for women. Five-year overall survival rates for all 
stages of breast cancer in men have been reported to range 
from 3696 to 6696, and 10-year overall survival rates range 
from 1796 to 5296 (100, 101). Disease-specific survival 
rates are somewhat higher; 5296 to 7496 of patients are 
alive at 5 years and 2696 to 5196 are alive at 10 years (19, 
102). Overall and disease-specific survival rates are shown 
in Table 4. Stage of disease predicts survival rates; overall 
5-year survival rates are 5596 to 100% for stage I, 4196 to 
78% for stage II, 1696 to 57% for stage III, and 096 to 
1496 for stage IV disease (11, 38, 39, 41, 43—45, 104). 

Although older articles have reported that men with 
breast cancer have poorer survival rates than women (46, 
47), most recent series show that men and women have 
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Table 5. Presenting Signs and Symptoms 





Presenting Signs Frequency, % References 

and Symptoms 

Breast mass 50-97 15, 16, 19, 43, 44, 103, 104, 107 
Nipple retraction 10-51 15, 19, 44, 104 

Local pain 4-20 15, 44, 104, 107 

Nipple ulceration 4-17 15, 44, 103, 107 

Nipple bleeding 2-9 15, 103, 107 

Nipple discharge 1-12 15, 16, 19, 44, 103, 104, 107 
None 1-2 15, 107 








equivalent prognoses when matched for age and stage of 
disease (19, 48, 60, 101). Men do have lower overall sur- 
vival rates, but this is probably due to later stage at presen- 
tation, more advanced age, and high rates of death from 
intercurrent illness. The large study done in France of 397 
male patients with breast cancer found that 40% of pa- 
tients died of intercurrent illness (19). Other studies have 
corroborated this finding (45, 67). The cause of these high 
death rates in men with breast cancer remains unclear; 
however, it may in part be due to the older age oí these 
men at presentation. 


CLINICAL FEATURES 

Approximately 8596 of men with breast cancer present 
with a painless subareolar mass (43). Other common pre- 
senting signs and symptoms are nipple retraction. local 
pain, nipple ulceration, nipple discharge, and nipple bleed- 
ing (Table 5). Most patients present with more than one 
sign or symptom (15, 44). The rate of nipple involvement 
has been reported to be approximately 4096 to 50%, per- 
haps because of the sparsity of breast tissue and the eentral 
location of most tumors (58, 105). The disease has a slight 
predilection for the left breast (16, 44, 45, 107) with a 
left-to-right ratio of 1.07:1 (5). Bilateral disease is rare. 
Men are more likely than women to have a delay berween 
the onset of symptoms and a diagnosis of breast cancer, 
possibly because of the limited public awareness of breast 
cancer in men. This delay in diagnosis may contribute to 
men presenting at later stages than do women. 

When a man presents with a breast mass, the pximary 
differential diagnosis is gynecomastia versus carciaoma. 
Mammography can be useful in distinguishing a benign 
from malignant condition; carcinoma is often eccentric 
with irregular, spiculated margins (1). Screening mammog- 
raphy has no role in men because of the rarity of the dis- 
ease and the small size of the male breast, which allows easy 
palpation of most masses. As in women, a biopsy of any 
suspicious mass should be performed. Fine-needle aspira- 
tion has been evaluated in male patients and has: been 
found to be very sensitive and specific (108). When malig- 
nancy is diagnosed, men should have the same staging eval- 
uation as women. The American Joint Committee om Can- 
cer (AJCC) classification is the most widely used staging 
system and is based on tumor size, presence of nodal me- 
tastases, and presence of distant metastases (TNM) (109). 


682 


Volume 137 * Number 8 





15 October 2002 | Annals of Internal Medicine 





Tissue evaluation should include determining tumor grade 
and hormone receptor status because both have prognostic 
significance. An algorithm for diagnostic and treatment 
recommendations is shown in the Figure. 


LOCAL THERAPY 


For men who present with nonmetastatic disease, the 
currently recommended surgical therapy is modified radi- 
cal mastectomy. Historically, most men were treated with 
radical mastectomy; however, because women have been 
shown to do as well with a more limited surgical approach, 
most men are also now treated with modified radical mas- 
tectomies. Studies that have compared radical with modi- 
fied radical mastectomy in men have found equivalent local 
recurrence and survival rates for these two surgical ap- 
proaches (41, 71, 110). Thus, it seems reasonable to rec- 
ommend less extensive surgery. Because the male breast has 
sparse amounts of tissue, segmental mastectomy probably 
does not have a role in the treatment of carcinoma of the 
male breast. As in women, axillary dissection is an essential 
part of surgical therapy (16, 19). 

Limited data are available for determining which pa- 
tients need radiation therapy after modified radical mastec- 
tomy. Several studies have found that radiation reduces the 
risk for local recurrence but does not change overall sur- 
vival (19, 40, 45, 104). Some authors have suggested that 
the central location of tumors in the male breast may pre- 
dispose to internal mammary lymph node metastases. They 
conclude that radiation to the internal mammary nodes 
should be considered for all patients and that chest wall 
radiation should be considered for patients with locally 
advanced disease (111). 


ADJUVANT THERAPY 


Adjuvant hormonal therapy with tamoxifen in women 
with estrogen receptor-positive breast carcinoma has re- 
sulted in significantly improved survival rates. Because men 
have high rates of hormone receptor positivity, adjuvant 
hormonal therapy is theoretically very promising. No ran- 
domized clinical trials have evaluated the use of adjuvant 
tamoxifen. Several large studies have retrospectively com- 
pared men who were treated with tamoxifen in an adjuvant 
setting with men who received no hormonal therapy and 
have found improved survival in patients treated with ta- 
moxifen (15, 43, 63). Ribeiro and Swindell (63) compared 
39 patients with stage H and stage III disease who received 
tamoxifen with historical controls and found a 5-year sur- 
vival of 61% versus 44%, suggesting a significant benefit 
from tamoxifen (63). The studies of adjuvant tamoxifen 
may underestimate its benefit because most men were 
treated for less than 2 years. The optimal length of therapy 
in women is 5 years; therefore, a greater benefit in men 
may been seen with longer duration of therapy. Based on 
the available data, we recommend that all men with hor- 
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Figure. Treatment recommendations for breast cancer In men. 
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or If tumor is > 1 cm 


Adjuvant radiation therapy 
If primary tumor Is T3 or T4 
or If 2 4 lymph nodes 

are Involved 









Adjuvant tamoxtfen for 5 
years If tumor is hormone 
receptor positive 


CT = computed tomography; GnRH = gonadotropin-releasing hormone. 


mone receptor-positive tumors be treated with tamoxifen 
for 5 years. 

The role for adjuvant chemotherapy in men is less 
established, but the limited data do suggest a benefit. 
Given the considerable toxicity of chemotherapy, few men 
with early-stage disease have received chemotherapy; thus, 
even retrospective data have been difficult to obtain. The 
National Cancer Institute studied 24 male patients who 
were given adjuvant chemotherapy for node-positive stage 
II breast cancer (69). The 5-year survival rate among 
treated patients was 80%, which was significantly better 
than the survival rates among historical controls. The ex- 
perience with adjuvant anthracycline therapy was reviewed 
at M.D. Anderson Cancer Center (70). Eleven node-posi- 
tive patients who were treated with adjuvant chemotherapy 
(10 with an anthracycline-based regimen) were found to 
have an estimated 5-year survival rate of greater than 85%, 
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which was substantially better than survival rates of histor- 
ical controls. Other authors have also found improved out- 
comes in patients treated with adjuvant chemotherapy (16, 
42, 45). With most data supporting a benefit of adjuvant 
chemotherapy in men and the clear benefit for adjuvant 
chemotherapy in women, we would offer adjuvant chemo- 
therapy to men who have substantial risk for recurrence. 
Because there are no data with which to determine exactly 
which men will benefit from adjuvant chemotherapy, we 
use the same guidelines in men as in women and offer 
chemotherapy to men with node-positive disease or pri- 
mary tumors that are larger than 1 cm. 


THERAPY FOR METASTATIC DISEASE 


Hormonal therapy has been the mainstay of treatment 
for metastatic carcinoma of the male breast for the past 5 
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decades. Initial hormonal therapies were ablative orchiec- 
tomy, adrenalectomy, and hypophysectomy. Farrow and 
Adair (112) described the first response to orchiectomy in 
1942, and orchiectomy became the standard of care for 
treatment of metastatic disease. Jaiyesimi and colleagues 
reviewed ablative therapies in 447 patients and found re- 
sponse rates of 55% for orchiectomy, 80% for adrenalec- 
tomy, and 56% for hypophysectomy (1). Patients who re- 
sponded to orchiectomy were more likely to respend to 
second-line ablative therapies, and responding patients had 
improved survival (113). 

Additive hormonal therapy has also been shown to 
have substantial response rates in metastatic breast carci- 
noma in men. It is an appealing alternative to ablative 
therapies because such therapy is reversible, avoids surgical 
morbidity and mortality, and is psychologically more ac- 
ceptable to most men than orchiectomy. Overall rates of 
response to the various additive therapies have been re- 
ported as 75% for androgens, 57% for antiandrogens, 50% 
for steroids, 32% for estrogens, 50% for progestins, 40% 
for aminoglutethimide, and 49% for tamoxifen (1). These 
numbers may be optimistic because responders are more 
likely to have been reported in the literature. Estrogen re- 
ceptor positivity appears to predict response to hormonal 
therapy. Jaiyesimi and colleagues found that 69% of 35 
men with estrogen receptor—positive tumors responded to 
hormonal manipulation compared with 0% of 8 men with 
estrogen receptor—negative tumors (1). We recommend ta- 
moxifen as first-line hormonal therapy because of its estab- 
lished efficacy in men and limited toxicity. In addition, 
most oncologists have considerable experience with this 
drug in women. 

Systemic chemotherapy, which is another option for 
men with metastatic breast cancer, is usually reserved for 
second-line therapy because most men will respond :o hor- 
monal manipulation. One study directly compared chemo- 
therapy with hormonal therapy and found superior re- 
sponse rates in patients treated with hormonal therapy 
(114). Chemotherapy, however, can offer significan: palli- 
ation to men in whom hormonal therapy has failed or 
those with hormone receptor-negative disease. Response 
rates reported in the literature are 6796 for 5-fluoreuracil, 
doxorubicin, and cyclophosphamide; 5596 for doxorubicin 
and vincristine; 5396 for cyclophosphamide; 3396 for cy- 
clophosphamide, methotrexate, and 5-fluorouracil; and 
13% for 5-fluorouracil (1). For all other regimens or single 
agents, fewer than five cases have been reported in the 
literature. For all chemotherapy regimens, the overall re- 
sponse rate was 4096 (1). 


CONCLUSIONS 

Carcinoma of the male breast has many similasities to 
breast cancer in women, but the diseases have different 
genetic and pathologic features. Both BRCAI and 8RCA2 
mutations can cause breast cancer in women, but only 
BRCA2 mutations confer a significant risk to men. Non- 
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invasive carcinomas in men are all low- to intermediate- 
grade ductal carcinoma in situ; pure lobular carcinoma in 
situ is extremely rare. Most invasive carcinomas are infil- 
trating ductal, with lobular carcinoma representing only 
about 1% of invasive disease. Men have higher rates of 
estrogen and progesterone positivity than do women but 
similar percentages of c-erbB-2, p53, cyclin D1, and 
EGFR overexpression. Men may be more likely to have 
tumors that overexpress bcl-2, but the clinical significance 
of this finding is not clear. 

The diagnostic evaluation and staging of breast cancer 
in men is similar to that in women. For localized disease, 
modified radical mastectomy is the preferred surgical ap- 
proach. There is no evidence that adjuvant radiation ther- 
apy after mastectomy improves survival, although men 
may have a higher risk for internal mammary lymph node 
metastases and in theory could benefit from internal mam- 
mary radiation therapy. Although the evidence is limited, 
most studies point to a benefit from both adjuvant tamox- 
ifen and chemotherapy. Given the known benefit of adju- 
vant therapy in women, we recommend that men also be 
offered adjuvant therapy using the same guidelines that are 
the standard of care for women. Metastatic disease can be 
treated with either hormonal therapy or chemotherapy. Be- 
cause men have high rates of response to additive hormonal 
therapy, this approach is recommended for first-line treat- 
ment in hormone receptor-positive disease. Tamoxifen is 
the most accepted front-line additive therapy. Selective 
aromatase inhibitors (anastrozole and letrozole) have been 
approved for first-line treatment of metastatic breast cancer 
in women, but there are no published reports of responses 
in men, Chemotherapy can be of use for hormone-refrac- 
tory disease. 

Areas for future investigation are plentiful. Larger 
studies of pathologic markers would be helpful to define 
which genetic abnormalities play a role in breast cancer in 
men and to determine which markers are important prog- 
nostic factors. The role of adjuvant hormonal and chemo- 
therapy deserves further study, especially to determine 
which subgroups of men will benefit. New hormonal and 
chemotherapeutic agents, such as selective aromatase inhib- 
itors and taxanes, deserve investigation for the therapy of 
carcinoma of the male breast. Finally, men should be 
strongly encouraged to participate in clinical trials so that 
prospectively gathered information will be available and 
more can be learned about breast cancer in men. 
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New Federal Initiatives To Enhance the Medical Treatment of 


Opioid Dependence 
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Opioid dependence is a chronic relapsing medical condition with 
substantial health and societal complications. Recent federal initi- 
atives are designed to enhance the medical treatment of patients 
with opioid dependence and will expand the role of intemnists in 
the care of these patients. These initiatives include a process for 
federal exemptions to allow for pharmacologic treatment ir: office 
settings, waivers for the use of new medications, and new rules 


governing the oversight and distribution of opioid agonist medi- 
cations for maintenance treatment. This perspective describes 
these initiatives and their implications for internists. 
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pioid dependence is a chronic medical disorder that 

is manifested by the repeated self-administrasion of 
opioids (1-6). Research has demonstrated the newrobio- 
logical changes in cellular and molecular systems thar result 
from repeated exposure to short-acting opioids. These 
changes include perturbations in opioid receptor kinetics, 
transmembrane signaling, postreceptor signal transduction, 
and intracellular messengers (5, 6). The physiologic depen- 
dence and addictive behavior that are diagnostic of opioid 
dependence result from these neurobiological changes and 
form the rationale for prescribing opioid agonist medica- 
tions for the treatment of opioid dependence (3). These 
medications stabilize brain neurochemistry by replacing 
short-acting euphorigenic opioids (for example, heroin) 
with long-acting noneuphorigenic opioids (for example, 
methadone). They have two main mechanisms of action: 
1) cross-tolerance at the opioid receptor, which prevents 
opioid withdrawal, and 2) competition for opioid receptor 
binding sites, which blocks the effects of exogenously ad- 
ministered opioids (3, 7). 


HISTORICAL ROLE OF THE FEDERAL GOVERNMENT IN 
THE TREATMENT OF OPIOID DEPENDENCE 

During the 20th century, the U.S. federal government 
played a considerable role in regulating the medica! treat- 
ment of opioid-dependent patients (8). The Harrison Nar- 
cotic Act, adopted by Congress in 1914, resulted from a 
series of legislative efforts designed to control the medical 
practice of using opioid medication, such as morphine, for 
the treatment of opioid-dependent patients. This early leg- 
islation set the stage for future federal control over this 
aspect of practice (9). Successful treatment of opieid de- 
pendence with methadone by Dole and colleagues: in the 
1960s (7, 10) was followed by a series of federal regulations 
and legislation, such as the Narcotic Addict Treatment Act 
(NATA) of 1974, with a twofold agenda: to ensure the 
quality of maintenance treatment with methadone and to 
prevent diversion of methadone for illicit use (49. The 
NATA created joint responsibility for methadone between 
the U.S. Food and Drug Administration (FDA), which 
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had responsibility for the public health and safety, and the 
U.S. Drug Enforcement Administration (DEA), a branch 
of the Department of Justice, which had responsibility for 
law enforcement and diversion control (8). 

These federal regulations, which are unique for an ap- 
proved and effective medical therapy (1, 11, 12), have en- 
gendered criticism that they do not reflect clinical research 
on the effectiveness of methadone or the current under- 
standing of opioid dependence (8, 13). Designed almost 
30 years ago when there was a different understanding of 
opioid dependence and the role of opioid agonist treat- 
ment, the regulations and laws were originally developed to 
limit inappropriate prescribing practices and methadone 
diversion. Recent reviews of the narcotic treatment system 
by federal agencies (for example, by the General Account- 
ing Office) and independent bodies (for example, the In- 
stitute of Medicine), however, have determined that the 
system by which the FDA regulates and monitors the use 
of opioid medications is too heavily oriented toward ad- 
ministrative requirements and focuses too little on treat- 
ment outcomes (13). These reviews cite the large variability 
in treatment outcomes with methadone (13, 14) and fault 
a regulatory system that promotes process-oriented evalua- 
tions that lack clinical orientation over medical judgment 
and patient outcomes. 

At the end of the 20th century, federal regulations for 
methadone maintenance treatment, which were codified in 
the Federal Register, delineated medical practice for meth- 
adone: which patients could receive treatment, the appro- 
priate amount of counseling support, medication dosing 
limits, frequency of monitoring for illicit drug use, physi- 
cian and staff qualifications and ratios, and criteria for de- 
termining which patients were candidates for unsupervised 
use of medication (8). In addition, these regulations spec- 
ified special licensure for physicians prescribing methadone 
for maintenance treatment and mandated a separate regis- 
tration from the DEA. 

These regulations have resulted in a system that is re- 
stricted primarily to large urban narcotic treatment pro- 
grams that primarily provide care for opioid-dependent pa- 
tients, some of whom continue to use illicit drugs (14). In 
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Table 1. Federal Initiatives To Enhance the Medical Treatment 
of Oplold Dependence 


this system, receiving medication for opioid dependence 
meant visits to a clinic 6 of 7 days per week for medication 
dispensing, often for as long as 2 years, which created sig- 
nificant logistical constraints (15). Unobserved dosing of 
medication was generally contingent on evidence of absti- 
nence through urine toxicology analysis. This treatment 
system, rather than promoting treatment entry and reten- 
tion, was perhaps partly responsible for the fact that only 
170 000 of the estimated 810 000 opioid-dependent pa- 
tients in the United States were receiving medication for 


„this medical condition (16). We describe the new federal 


initiatives that have been implemented over the past 2 
years, which are designed in part as a response to the defi- 
ciencies of this situation. 


New FEDERAL INITIATIVES 

New federal initiatives for the care of opioid-depen- 
dent patients come at a time of increasing heroin use and 
high rates of HIV and hepatitis C virus transmission 
among injection drug users (17). Although funding for 
traditional narcotic treatment programs could be raised in 
an effort to expand treatment capacity, this solution would 
not necessarily increase involvement of the medical profes- 
sion in the care of opioid-dependent patients or serve the 
subset of patients who choose not to enter narcotic treat- 
ment programs. The current initiatives are designed to 
meet the dual objectives of treatment expansion and the 


involvement of physicians in the care of opioid-dependent 


patients. The changes are designed to create a new and 
more clinically oriented treatment svstem for the 21st cen- 
tury that reflects the recognition that opioid dependence is 
a medical disorder and that methadone and other pharma- 
cotherapeutic agents are currently the most effective treat- 
ments for this disorder (13). 

The unifying theme among these unique initiatives is 
the movement toward a system that resembles care pro- 
vided for other chronic medical conditions and that allows 
more clinician involvement. These important federal legis- 
lative and regulatory efforts reflect a desire to rethink the 
clinical and public health implications of federal policy to 
help achieve several critical goals. These goals include 1) 
increasing the participation of the medical community in 
the treatment of opioid-dependent patients, 2) increasing 
the focus on patient needs, 3) improving treatment out- 
comes, 4) reducing variability in the quality of services, 5) 
making federal oversight more effective, and 6) expanding 
access to treatment (13). In the following sections, we dis- 
cuss three recent landmark changes to federal regulation 
that will facilitate office-based medical maintenance and 
the use of independent physicians’ offices to coordinate 
opioid agonist therapy and the medical care of opioid- 
dependent patients (Table 1). 


Exemptions for Office-Based Opiold Agonist Treatment 
A federal advisory, released jointly on 30 March 2000 
by the FDA and the Center for Substance Abuse Treat- 
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New Initiative Type of Initiative Status 


Exemptions for office-based optold Advisory: Center for Substance Active 
agonist treatment Abuse Treatment and U.S. 
Food and Drug 
Administration 
Prescribing new medications for Active* 
office-based maintenance and 
detoxification 


Legtslation: Drug Addiction 
Treatment Act of 2000 


Rule: Published in the Federal Active 
Register 


New regulations to reflect the 
effectiveness of opioid agonist 
medications 


* No schedule III, IV, or V medications are pus for the indication of main- 


tenance or detoxification treatment of opioid dependence. Buprenorphine and the 
buprenorphine-naloxone combination are currently under consideration for this 
indication by the U.S. Food and Drug Administration. 


ment (CSAT), voiced support for narcotic treatment pro- 
gram-based exemptions to allow for office-based metha- 
done maintenance (18). Under the exemption process, a 
narcotic treatment program may apply to the CSAT for an 
exemption from any regulatory requirement. This would 
allow, for instance, an exemption to be granted to establish 
office-based methadone maintenance. These requests for 
exemptions will be reviewed and action taken after consul- 
tation with the DEA and the state methadone authority. 

Successful office-based demonstrations using research 
mechanisms (19—22) and ongoing programs in New York, 
Baltimore, and Seattle have provided information about 
the appropriate conduct of these types of programs and 
have contributed to the CSAT's process of developing clin- 
ical practice guidelines and training curricula for office- 
based practitioners (18). This advisory represents an evolu- 
tion of these programs from research into clinical practice. 
New rules governing opioid agonist medication provide for 
longer periods of unobserved medication dispensing and 
favor a system with linkages between narcotic treatment 
programs and physicians’ offices. The text accompanying 
the new rules supports the development of additional in- 
formation and experience with office-based care to evaluate 
and refine these treatment models (23). 


Prescribing New Medications for Offlce-Based 
Malntenance and Detoxification 

On 17 October 2000, PL 106-310, the Drug Addic- 
tion Treatment Act of 2000, was signed into law (Table 2). 
This legislation allows qualifying physicians to prescribe 
schedule III, IV, and V narcotic medication or combina- 
tions of such medications for treating opioid dependence 
(24). The Act stipulates that physicians must use medica- 
tions that have been approved by the FDA for maintenance 
and detoxification treatment of opioid dependence and 
must notify the Secretary of the Department of Health and 
Human Services (DHHS) of their intention to provide this 
treatment. The first medications anticipated to be ap- 
proved by the FDA for this indication are the partial opi- 
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Table 2. Summary of Federal Legislation Included in the Drug 
Addiction Treatment Act of 2000 





Medication 
Permits the use of approved narcotic medications in schedule Ill, I. or V 
for maintenance or detoxification treatment by qualifying physicians 


Qualifying physician 
Licensed under state law and meets one of the following criteria 

Certified by a subspecialty board in addiction psychiatry by the 
American Board of Medical Specialties 

Certified in addiction medicine by the American Society of Addiction 
Medicine or the American Osteopathic Association 

Completed a minimum of 8 hours of approved training in the 
treatment and management of opiate-dependent patients 

Served as an investigator in a clinical trial leading to drug approval 

Has training or experience deemed appropriate by the state medical 
licensing board or the Secretary of the Department of Health and 
Human Services 


Practice criteria 
Physician is able to refer patients to counseling and ancillary services 
Limit of 30 patients per physician or group practice 








oid agonist buprenorphine and the buprenorphine—aalox- 
one combination (25). 

The Drug Addiction Treatment Act defines qualified 
physicians as those with state licenses and certification in 
addiction medicine through subspecialty boards or medical 
societies. In addition, physicians may become qualified by 
participating in a minimum of 8 hours of approved train- 
ing (through the American Society of Addiction Medicine, 
the American Academy of Addiction Psychiatry, the Amer- 
ican Medical Association, the American Osteopathic Asso- 
ciation, or the American Psychiatric Association) in the 
treatment and management of opioid-dependent patients. 
Finally, physicians may be considered qualified at the de- 
termination of a state medical licensing board or the Sec- 
retary of the DHHS. The law stipulates that providers are 
limited to 30 concurrent patients receiving this type of 
treatment in their practice and must be able to refer pa- 
tients to appropriate counseling and ancillary services. To 
assist physicians, the Act stipulates that a treatment im- 
provement protocol containing science-based, best-practice 
guidelines for the treatment and maintenance of opioid- 
dependent patients will be produced. 


New Regulations To Reflect the Effectiveness of Opioid 
Agonist Medications 

New rules published in the Federal Register on 17 Jan- 
uary 2001 that took effect on 17 May 2001 transferred 
administrative responsibility for the use of narcotic drugs 
in maintenance and detoxification treatment from the 
FDA to the Substance Abuse and Mental Health Service 
Administration, the DHHS agency in charge of adminis- 
tering federal programs related to substance abuse treat- 
ment, service, and prevention (Table 3) (23). The rule 
replaces the FDA’s inspection-oriented oversight with an 
accreditation-based system that is designed to focus more 
on clinical outcomes. In addition, significant changes in 
the rules that allow for dispensing of solid methadone (pre- 
viously, only liquid methadone was allowed) and the un- 
supervised use of solid or liquid methadone for up to 4 
weeks are designed to increase flexibility, patient adher- 
ence, and retention in treatment. Finally, in an effort to 
foster physician involvement in the treatment of opioid- 
dependent patients, the rule supports the development of 
linkages between narcotic treatment programs and office- 
based physicians for the treatment of stabilized patients by 
using an exemption process (described earlier) designed to 
replace the previous research-based system. 


IMPLICATIONS OF THE NEW FEDERAL REGULATIONS FOR 
PRACTICE, RESEARCH, AND EDUCATION 

Clinical, research, and education initiatives are needed 
to accompany these new legislative efforts to help ensure 
that opioid-dependent patients receive the highest quality 
of care. To date, treatment of substance use disorders in 
general and opioid dependence in particular has unfortu- 
nately occurred outside of standard medical practice. This 
situation exists despite the relatively high prevalence of 
these disorders (26 —28) and the recognition that these dis- 
orders are chronic medical conditions (4). Long-standing 
federal regulations that have controlled the use of metha- 
done and other pharmacotherapeutic agents for the treat- 
ment of opioid dependence have undoubtedly contributed 
to this situation by moving many of the components of 
diagnosis, assessment, and treatment to specialized narcotic 


Table 3. Summary of Changes in Federal Regulations for the Use of Narcotic Drugs in Maintenance and Detoxification Treatment of 


Opioid Addiction 





Regulation Previous 


Administrative responsibility 


Program approval 

Methadone formulations allowed 

Maximum schedule for medications dispensed 
for unsupervised use 


Liquid only 
dispensing 


Justification for doses :-100 mg 
Office-based treatment 


Required 





U.S. Food and Drug Administration 
Process oriented 


6 days after 3 years of supervised 


Special arrangements (e.g., 
investigational new drug) 


Revised 


Substance Abuse and Mental Health Services 
Administration 

Accreditation based 

Liquid and solid 

6 days after 270 days, 2 weeks after 1 year, 
and 1 month after 2 years of supervised 
dispensing 

Not necessary 

Program authorizations and exemptions 
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treatment programs and outside of the realm of most phy- 
sicians. These new rules and regulations are designed to 
increase clinical judgment and quality of services and out- 
comes and to expand access. They will appropriately in- 
crease physician involvement and move toward a system 
that resembles care for other chronic medical conditions 
and that creates opportunities for new clinical practice, 
research, and education. 

For the first time, qualified physicians, as outlined in 
the new legislation, will be able to provide effective medi- 
cation for treating both stabilized patients and new patients 
seeking treatment. This will help expand access to patients 
who previously resisted seeking treatment because of con- 
cerns about confidentiality or stigma. It is likely that the 
first physicians providing this care will be those with pre- 
vious experience and certification in addiction medicine. 
As experience develops, however, physicians in locations 
with a high prevalence of opioid dependence and those in 
remote areas without specialized treatment programs will 
be among those who are likely to adopt this type of med- 
ical practice. Individual practitioners will have to tailor the 
delivery of services to their local environments. For exam- 
ple, a rural practitioner might need to provide a greater 
range of on-site services (for example, counseling or urine 
toxicology testing) than a physician practicing in an area 
with many nearby services. 

' Effective implementation of these new initiatives faces 

myriad potential barriers. These include physician accep- 
tance, patient acceptance, the need for reimbursement 
mechanisms that allow physicians to provide services that 
might otherwise be handled through referral to a mental 
health or substance abuse service, logistic considerations for 
the physician's office (for example, urine toxicology test- 
ing), inappropriate prescribing by physicians, medication 
diversion, and appropriate strategies for patient confiden- 
tiality. 

To aid physicians and patients in this transition, spe- 
cial efforts are needed to help guarantee that essential com- 
ponents of a system of care are in place and that the req- 
uisite services are available. Physician training programs 
and resources have been designed to address specific areas 
in the care of opioid-dependent patients; they include of- 
fice logistics, appropriate prescribing behavior, risk for 
medication diversion, and steps to maintain patient confi- 
dentiality (29-32). The CSAT has convened a consensus 
panel to develop a guide for implementing office-based 
programs that can be used by physicians and narcotic treat- 
ment programs. Finally, the Drug Addiction Treatment 
Act of 2000 requires that the Secretary of the DHHS issue 
a practice guideline. Additional research will be needed to 
evaluate the effectiveness of these programs and to help 
determine the appropriate role of psychosocial services in 
office-based practice. 

International experience can provide helpful informa- 
tion for future efforts in the United States. Several coun- 
tries, including the United Kingdom, Australia, and 
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France, have adopted regulations that allow physicians to 
prescribe opioid agonist maintenance treatment. In Scot- 
land, specialized support service programs for general prac- 
titioners have been developed to assist in physician and 
patient acceptance (33). In Britain, a recent study evaluat- 
ing the impact of treatment setting (general practice vs. 
specialist drug clinic) found no difference in treatment out- 
comes (34). In France, general practitioner satisfaction 
with the provision of office-based buprenorphine was high- 
est in those practitioners who had cared for injection drug 
users within the previous year and in those who felt at ease 
when providing care for these patients (35). 

Priorities for research on physician-delivered, office- 
based care include the identification of appropriate pa- 
tients, the appropriate level of psychosocial counseling, the 
determinants of patient and provider satisfaction, the iden- 
tification of cogent clinical outcomes, the development of 
appropriate quality of care measures, and evaluation of the 
cost-effectiveness of this new model of care. Education ef- 
forts are needed throughout the medical education system 
to increase physician understanding of the neurobiological 
basis of opioid dependence (5, 6, 36), the pharmacology 
and effectiveness of opioid agonist maintenance, the im- 
pact of medical and psychiatric comorbidity, and the role 
of counseling in treating this disorder. 

Current legislative restrictions on the training of phy- 
sicians who are allowed to provide medication for mainte- 
nance and detoxification of opioid-dependent patients can 
be viewed as a necessary requirement that will improve the 
likelihood of favorable outcomes for patients. Nonetheless, 
clinical competence is difficult to mandate, and the medi- 
cal education system will have to support mechanisms that 
develop appropriate practice patterns by physicians and al- 
low for increased training and experience in caring for 
opioid-dependent patients. With appropriate training, 
clinical experience, guidance, and effective pharmacothera- 
pies, office-based physicians have shown that they can treat 
complex and stigmatized disorders, such as depression (37, 
38) and HIV infection (39). Physicians who are interested 
in providing care for opioid-dependent patients can turn to 
specialized training programs being offered nationally by 
specialty societies, such as the American Society of Addic- 
tion Medicine and the American Academy of Addiction 
Psychiatry. The current changes in federal regulations in- 
dicate that it is time for physicians to increase their in- 
volvement in the care of patients with opioid dependence 
in an effort to improve the quality of care for tbese patients. 
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Rare Outcomes, Common Treatments: Analytic Strategies Using 


Propensity Scores 


hen treated patients are compared to controls, dif- 

fering outcomes may reflect either effects caused by 
the treatment or differences in prognosis before treatment. 
Random assignment of patients to treatment or control, as 
in a randomized, controlled clinical trial (1), ensures that 
the groups were comparable before treatment and the 
prognosis in treated and control groups was nearly the 
same, so that differing outcomes indicate treatment effects. 
Somewhat more precisely, random assignment ensures that 
the only differences in prognosis between groups are due to 
chance, the flip of a coin in assigning treatments. In an 
ideal randomized trial, if a common statistical test rejects 
the. hypothesis that the difference in outcomes is due to 
chance, a treatment effect is demonstrated. Notice that 
randomization does nothing to make patients have individ- 
ually similar prognoses; rather, it ensures that assignment 
to treatment or control is unrelated to prognosis. 

When random assignment is nor used—that is, in an 
observational study—treated and control groups may differ 
in prognosis, and differing outcomes may not be effects of 
the treatment. Measured and recorded differences in prog- 
nosis—overt biases—can often be controlled by analytical 
adjustments (2), whereas unmeasured differences— hidden 
biases—may exist and must be addressed by other means 
(2-4). A prognostic variable or covariate is a variable de- 
scribing the condition of patients before treatment. Bias 
refers to systematic differences between treated and control 
groups with respect to one or more prognostic variables; 
the bias is overt if the variable is measured and hidden if it 
is not. 

Analytical adjustments for overt biases are of two 
kinds: 1) those that focus on the relationship berween 
prognostic variables and outcomes and 2) those that focus 
on the relationship between prognostic variables and as- 
signment of patients to treatment or control. The first 
strategy models the response directly, for example, through 
use of regression or logistic regression. The second strategy, 
which uses propensity scores, is an attempt to reconstruct, 
after the fact, a situation similar to random assignment, 
albeit only with respect to observed prognostic variables. In 
principle, either strategy (separately or in combination), 
properly used, can control overt biases. Neither strategy 
does much to control hidden biases. In practice, the second 
strategy has advantages over the first when the outcome is 
rare, the treatment is common, and there are many prog- 
nostic variables. Here, the terms rare and common refer to 
the available data: A rare outcome is seen in a small frac- 
tion of the patients under study, and thus there are limited 
data with which to model the outcome and its relationship 
to prognostic variables; however, a large fraction of patients 
received each of the two treatments under study, so there 
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are plenty of data with which to model the relationship 
between treatment assignment and prognostic variables. 
An example of this can be seen in studies of relatively rare 
adverse side effects of relatively common treatments. One 
such study is by Jasmer and colleagues (5) in this issue: The 
authors examined 18 cases of hepatotoxicity among 411 
patients given one of two competing treatments for latent 
tuberculosis infection. 


PROPENSITY SCORES: WHAT THEY Ang, WHY THEY 
Work, Wuat THEY Can't Do 

The propensity score is the chance of receiving the treat- 
ment rather than the control for a patient with given ob- 
served prognostic variables (6—8). In the simplest random- 
ized experiment, a coin is flipped to assign patients to 
treatment or control, so the propensity score is 1/2 for 
every patient. In contrast, in an observational study, with- 
out random assignment, the chance of being assigned to 
one treatment or another may vary from patient to patient 
depending on prognostic variables (for example, frail pa- 
tients may be less likely to be treated surgically, or, as in 
Jasmer and colleagues’ study, patients with other risk fac- 
tors for liver injury may be less likely to receive a particular 
tuberculosis treatment). In that case, certain types of pa- 
tients will be overrepresented in the treated group, and 
other types will be overrepresented in the control group; as 
a result, the groups will not be comparable. 

An adjustment using propensity scores attempts to 
undo the problem created by unequal chances of receiving 
treatment. It does this by comparing patients who had the 
same chance of receiving treatment. A treated patient who 
had a 3/4 chance of receiving treatment is compared to a 
control who also had a 3/4 chance of receiving treatment, 
while a treated patient who had a 1/4 chance of receiving 
treatment is compared to a control who also had a 1/4 
chance of receiving treatment. If two patients both have a 
3/4 chance of receiving treatment on the basis of their 
observed. prognostic variables, these variables will not help 
to predict which one receives treatment; thus, the compar- 
ison is expected to be balanced with respect to these prog- 
nostic variables (2, 6). For instance, in a report by Rosen- 
baum and Rubin (6), patients with good left ventricular 
function and substantial occlusion of several coronary ar- 
teries were more likely to be treated with coronary artery 
bypass graft surgery, while patients with poor left ventric- 
ular function or fewer occlusions of the arteries were more 
likely to be treated with drugs; as a result, the surgical and 
drug groups were different in terms of prognostic variables. 
Indeed, they differed significantly on 74 observed. prognos- 
tic variables. To control for this, the authors grouped pa- 
tients into five strata of the same size by using their esti- 
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mated chance of receiving surgery based on the 74 
prognostic variables: that is, using the quintiles of their 
estimated propensity scores. Within these five strata, all 74 
prognostic variables were balanced. Within each of the five 
strata, the patients in the surgery and drug groups had 
similar distributions of the 74 prognostic variables. 1n fact, 
the balance on observed variables was slightly better than 
would be expected from random assignment of treatments. 
Of course, propensity scores balance just observed covari- 
ates used to construct the score, but randomization bal- 
ances both observed and unobserved covariates. Propensity 
scores can remove overt biases, but unlike randomization, 
they cannot be expected to remove hidden biases. 


RARE OuTCOMES, COMMON TREATMENTS 


If the outcome is rare but the treatment is common, 
there may be little data with which to estimate the rela- 
tionship between outcome and prognostic variables but 
plenty of data with which to estimate the relationship be- 
tween treatment assignment and prognostic variables, that 
is, to estimate the propensity score. In this case, adjust- 
ments using the propensity score may be practical, whereas 
adjustments based on modeling the outcome may not. Lo- 
gistic regression is a method used to model a binary (two- 
category) outcome. If several hundred patients are assigned 
to each of two treatments and 20 binary outcome events 
occur, then a logistic regression model for the propensity 
score may incorporate 30 prognostic variables, but a logis- 
tic regression model for the outcome cannot. This simuation 
is not uncommon in studies of relatively rare side effects of 
standard drugs. (Standard logistic regression is not even 
possible unless the number of events is greater than the 
number of prognostic variables— otherwise, the maximum 
likelihood estimate does not exist—and many more events 
are needed for a stable model. If a small category of pa- 
tients in a study, say 10 patients who incidentally have 
asthma, contains no side effects, then logistic regression 
will say that patients with asthma will never have side ef- 
fects, even though there are very few data to warrant such 
a claim.) 

In their study of treatments for latent tuberculesis in- 
fection, Jasmer and colleagues compare hepatotoxicity after 
treatment. with isoniazid or rifampin plus pyrazinamide. 
Of the 411 patients for whom liver enzyme tests at | or 3 
months were available (about half of whom received isoni- 
azid), only 18 cases of grade 3 or 4 hepatotoxicity occurred; 
as result, there is litde hope of building a good model 
relating grade 3 or 4 hepatotoxicity to prognostic variables. 
Patients were allocated to isoniazid or rifampin plus pyra- 
zinamide in alternate weeks. Thus, although the study is 
not randomized, large biases would not be anticipated un- 
der normal circumstances. 

Jasmer and colleagues estimated the propensity 
score—the probability of receiving isoniazid given ob- 
served prognostic variables— using a logistic regression 
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model, and then stratified patients into five groups using 
the quintiles of the estimated score (6). Within these five 
strata, they found more cases of grade 3 or 4 hepatotoxicity 
in patients receiving rifampin plus pyrazinamide than in 
those receiving isoniazid. 

Propensity scores can be used in several other ways. 
One application forms matched pairs of a treated patient 
and a control with similar propensity scores (7, 9). Another 
uses a logistic regression model to predict the treatment, in 
this case isoniazid or rifampin plus pyrazinamide, from 
prognostic variables plus the outcome, in this case hepato- 
toxicity; che model rejects the hypothesis that treatment 
has no effect on the outcome if the coefficient of outcome 
is a statistically significant predictor of treatment (2, 10). 
Provided that the treatment is common, this technique is 
practical even if the outcome is rare. All three approaches 
can be used in conjunction with models for the outcome; 
for an example, see Rosenbaum and Rubin's paper (6). 
When the comparison is not between treatment and con- 
trol but rather between several doses of treatment, propen- 
sity score methods may still be used if the doses can be 
predicted from the prognostic variables by an ordinal lo- 
gistic regression model (8, 11). A user of propensity scores 
should be aware of certain technical issues that are summa- 
rized briefly with limited technical detail in encyclopedia 
entries (10, 12, 13), and in greater technical detail in a 
textbook (2). 


ADDRESSING HIDDEN Biases 

Propensity scores remove overt biases but do little or 
nothing to address hidden biases due to unobserved or 
unrecorded differences between treated and control pa- 
tients before treatment. In an ideal clinical trial, random- 
ization prevents hidden biases, although even experiments 
may need to address some hidden biases from protocol 
violations, such as frequent withdrawals of patients from 
treatment or extensive nonadherence by patients. In con- 
trast, in an observational study, hidden bias is a serious and 
central problem that could undermine the study’s conclu- 
sions. 

The problem of hidden bias cannot be eliminated 
from an observational study, although it can often be re- 
duced in magnitude, and it can always be discussed with 
candor (2, 13). A sensitivity analysis indicates the magni- 
tude of hidden bias that would need to be present to ma- 
terially alter the conclusions of a study (2-4, 13). For in- 
stance, although hidden bias could, in principle, explain 
away the association between heavy smoking and lung can- 
cer, the magnitude of such a hidden bias would have to be 
enormous; thus, that association is highly insensitive to 
hidden bias (3). In contrast, the association between coffee 
consumption and myocardial infarction (14), although po- 
tentially a serious public health concern, is sensitive to 
comparatively small hidden biases (2). A finding that is 
sensitive to small hidden biases needs to be viewed with 
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greater caution; however, a sensitivity analysis does not 
demonstrate that the postulated hidden bias is present. As 
a result, a conclusion that is sensitive to small biases may 
nonetheless be correct and should not be dismissed on that 
basis. A sensitivity analysis is simply a device for candidly 
discussing and measuring the possible impact of hidden 
bias, which varies markedly from one study to the next. 
For a recent example, see Normand and colleagues' analysis 
(15). Familiar devices intended to shed light on hidden 
biases, such as Sir Austin Bradford Hill's famous criteria 
for causality (16) (for example, coherence, specificity, and a 
dose-response relationship), may be appraised in terms of 
their ability to reduce sensitivity to hidden bias (2, 13, 17). 


SUMMARY 

If many patients receive each of two competing treat- 
ments but the outcome under study rarely occurs, then 
there may not be enough data with which to model the 
relationship between the outcome and prognostic variables. 
However, there may be plenty of data with which to model 
the relationship between treatment assignment and prog- 
nostic variables. In this situation, among the several meth- 
ods of adjustment for overt biases, the propensity score 
method has the advantage of not requiring modeling of the 
rare outcome event. The propensity score allows us to ad- 
dress the difficult problem of whether a rare outcome event 
is attributable to a treatment by simultaneously controlling 
for many measured covariates, even when there are too 
many covariates to model their relationships with the rare 
outcome. The principal limitation of all methods of adjust- 
ing for overt biases is that they do not address hidden 
biases from prognostic variables that were not measured. 


Hidden biases must be addressed by other means. 
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Hair It Is: The Long and Short of Monitoring Antiretroviral Treatment 


p combination antiretroviral therapies have favor- 
ably altered the natural history of HIV infection in the 
United States. Suboptimal drug concentrations are major 
predictors of treatment failure and the emergence of viral 
mutations that confer resistance. Nonadherence seems the 
most common reason for suboptimal drug levels (1). The 
ability of patients to adhere to antiretroviral regimens may 
be influenced by regimen complexity, recreational drug 
use, depression, lack of education, cost considerations, un- 
stable living situations, side effects, and personal beliefs 
about the safety and efficacy of the drugs (1, 2). Drug level 
may also be influenced by coadministration of medications 
and nontraditional treatments that induce the metabolism 
or efflux pumping of antiretroviral drugs (3). In addition, 
the bioavailability of some antiretroviral agents is marginal 
and can be further reduced by gastrointestinal conditions, 
which are common in patients with AIDS. 

Many methods have been evaluated for determining 
adherence to antiretroviral therapies, including self-report, 
pill counting, tracking cap-opening events, and measuring 
drug concentrations in blood and urine (4). These tech- 
niques tend to assess behavior over short periods (even 
self-report, which can be provided for long periods, is con- 
sidered accurate for only the short term). Use of medica- 
tion organizer containers and different sources of medica- 
tion can interfere with pill-counting and cap-opening 
adherence measures. Measurement of drug levels in plasma 
is the most sensitive indicator of treatment adequacy; how- 
ever, plasma levels reflect only the medication doses ad- 
ministered within 1 to 2 days of sampling, and they have 
limited predictive value for long-term treatment outcomes 
(5). The ideal measure of medication exposure would be 
objective, would assess drug levels over relatively long pe- 
riods, and would not be influenced by medication source 
and formulation. 

Methods that use hair to measure drug levels have 
primarily appeared in the forensics literature for assessing 
exposure to drugs of abuse. The potential of hair analysis 
for therapeutic monitoring, however, is becoming generally 
recognized. Because the level of drugs in hair reflects up- 
take from the systemic circulation over an extended time 
window (weeks to months), hair analysis provides an ad- 
vantage over blood or urine testing in assessing long-term 
adherence. In this issue, Bernard and colleagues assessed 
the concentration of indinavir (a commonly used HIV pro- 
tease inhibitor) in hair among patients with HIV infection 
and its relationship to key indicators of outcome, including 
the amount of viral RNA present in plasma (viral load) and 
the occurrence of antiretrovirus-resistant mutations (6). 
This article confirms earlier observations (7, 8) that indi- 
navir levels in hair are significantly higher among patients 
achieving undetectable plasma HIV RNA levels than in 
patients with incomplete virologic suppression. 
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Because antiretroviral resistance in HIV therapy is me- 
diated by selective pressure in the presence of a drug, treat- 
ment failure with wild-type (no resistance mutations) virus 
has been commonly observed and is associated with low 
medication concentrations in blood. Bernard and col- 
leagues found similar associations with hair levels of indi- 
navir: Patients with the lowest drug levels in hair often 
failed to respond well to indinavir therapy with wild-type 
(not drug-resistant) viral strains, and patients with mid- 
range drug levels in hair often failed to respond to indina- 
vir therapy with drug-resistant viral strains. In this study, 
patients with the highest levels of indinavir in hair tended 
to have undetectable viral load levels and the most favor- 
able clinical responses. The relationship between hair indi- 
navir concentrations and two indicators of treatment out- 
come, viral response and the occurrence of resistance 
mutations, provides strong support for the utility of hair 
testing in assessing exposure to antiretroviral therapies over 
long periods. 

Although most articles on drug analysis in hair have 
focused on the measurement of cocaine, opiates, and am- 
phetamines (9), interest in hair analysis for therapeutic 
drug monitoring has extended to anticonvulsant (10) and 
psychotropic (11) drugs. These drugs, like antiretroviral 
therapies, are given for long periods, and patient adherence 
influences efficacy. Measurement of antiretroviral drug lev- 
els in hair may elucidate reasons for virologic failure. This 
kind of long-term data can aid in interpreting self-reported 
adherence and may prompt pharmacokinetic studies to 
identify bioavailability issues or drug interactions. 

For hair analysis to be useful in therapeutic monitor- 
ing, factors that influence drug levels in hair, such as age, 
race, extent of pigmentation and texture, cosmetic treat- 
ments, growth rate, anatomic site of hair, and physico- 
chemical characteristics of the drug, should be considered. 
The extent to which a drug binds to hair depends on drug 
characteristics, such as affinity for lipids and charge, and on 
host factors. The most important host factor for drug bind- 
ing seems to be melanin content. Hair consists of 0.196 to 
596 melanin pigments, which are polyanion polymers at- 
tached to a protein matrix. Hair fibers with less melanin 
seem to take up smaller amounts of drug (12, 13); an 
exponential relationship is seen between hair drug levels 
and melanin content. 

Bleaching destroys melanin and reduces drug binding, 
as do other hair treatments that remove melanin and alter 
hair structure. The reactive ingredients in cosmetic hair 
products can also directly degrade or modify drugs. Drug 
concentrations in hair can decrease by 6096 to 8096 after 
bleaching and by 2096 to 4096 after perming (14, 15). 
Dark dyes can restore the hue of hair but not the melanin, 
so drug uptake remains low. Because hair analysis has been 
used to detect drugs of abuse, attempts to use hair treat- 
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ments to deliberately remove drugs have been reported. 
Shampooing (16) only minimally decreases drug concen- 
trations and should not greatly affect drug testing. 

Cosmetic treatment of scalp hair is increasingly prev- 
alent among men and women, and some people are reluc- 
tant to donate scalp hair (particularly if it is of limited 
quantity). Thus, drug monitoring with pubic or axillary 
hair has been proposed. However, whereas scalp hair grows 
at a fairly constant rate, growth rates vary in axillary and 
pubic hairs and growth tends to cease after a specific length 
is achieved. Because the percentage of resting hairs and 
growth rate influence drug uptake, drug analysis using ax- 
illary or pubic hair may not be as reliable as measurements 
from scalp hair (17). 

Drug concentrations are highest in hair at the scalp 
and progressively diminish along the length of the hair 
shaft. Therefore, the location of the hair specimen relative 
to the scalp should be measured during collection; optimal 
samples are those taken closest to the scalp. Because the 
growth rate of hair from the occipital scalp is less variable 
(18), this location is ideal for sampling; collection from 
underneath the top layer is optimal, as stability of drugs in 
hair may decrease with exposure to sunlight (19). Because 
drug concentration varies with the extent of pigmentation, 
some authors recommend adjusting drug concentrations in 
hair for melanin content to normalize values from individ- 
ual patients (13). This adjustment provides some control 
for the variation introduced by race, texture, and cosmetic 
treatments. Finally, the anticipated development of drug 
analytic methods that utilize a single hair will simplify sam- 
pling and increase its acceptability to patients (20). 

In conclusion, Bernard and colleagues (6) describe the 
relationship between the level of indinavir in hair, virologic 
response, and the occurrence of resistant HIV mutations. 
Their article provides a promising new option for moni- 
toring exposure to antiretroviral regimens. Given the im- 
portance of long-term adherence to antiretroviral therapies 
for optimal outcome, hair analysis represents a significant, 
convenient, and affordable advance in assessing exposure to 
antiretroviral therapies over extended periods. Methods to 
control for hair pigmentation, texture, collection site, and 
cosmetic treatments, in addition to further study of the 
incorporation of individual antiretroviral drugs into hair, 
will help standardize this form of therapeutic monitoring 
and its integration into clinical care. 
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COMMENTS AND RESPONSES 





Microhiologically Confirmed Early Lyme Disease 


TO THE EDITOR: Smith and colleagues (1) provided much-aceded 
information about the characteristics of erythema migrans caused by 
Borrelia burgdorferi that will grow in Barbour-Stoenner-Kelly cul- 
ture. In addition, they commented on erythema migrans-like lesions 
in the southeastern United States, which are associated with danbly- 
omma americanum, or lone star ticks (2), and suggested that "another 
agent, perhaps even from the Borrelia genus, may cause the infec- 
tion.” For this statement, they gave three references, one of which is 
a study by Campbell and associates that was sponsored by the U.S. 
Genters for Disease Control and Prevention (3). 

In fact, Campbell and associates concluded quite the opposite, 
that is, that these tick bite-associated annular rashes were not caused 
by B. burgdorferi or related spirochetes. The state epidemiologis: who 
initiated the study and I, as the clinician who supplied most of the 
patients, declined authorship because of the exclusion of relevant 
data and the lack of objectivity. We published our objections in the 
Journal of Clinical Infectious Diseases (4) and. Missouri Medicite (5), 
including data excluded by Campbell and associates, and reiscrated 





our opposite conclusion: that atypical B. burgdorferi or related spiro- 
chetes were completely compatible with data gathered in the study. 

Now that increasing evidence is implicating these “Lyme-like” 
lone star tick-associated rashes as borreliosis, it would be a terrible 
mistake to give credit to Campbell and associates. In fact, on 31 
March 1996, after the Campbell study's publication, Dr. David 
Dennis of the Centers for Disease Control and Prevention, a co- 
author, was quoted in the Kansas City Star as saying that these rashes 
“could be caused by tick spit for all we know.” For factual reasons, 
one should avoid giving credit for properly implicating borrelicsis to 
those who actively and, in my opinion, inappropriately opposed the 
concept. 


Edwin J. Masters, MD 
PFP, Inc. 
Cape Girardeau, MO 63703 
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IN RESPONSE: Dr. Masters objects to our inclusion of the re&rence 
by Campbell and associates (1) in our brief allusion to an erythema 
migrans~like rash that has been associated with the bites of lone star 
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ticks (Amblyomma americanum). Although the clinical characteristics 
of this illness, which has been reported predominantly in the south- 
eastern and south-central United States, have been described by Mas- 
ters and colleagues (2), others, including Campbell and associates, 
have also contributed to the investigation of its epidemiology and 
possible etiology (1, 3-5). Attempts to demonstrate. infection. in 
these patients by Borrelia burgdorferi sensu stricto, the recognized 
cause of Lyme disease in the United States, have been unsuccessful. 
Nevertheless, as pointed out by Masters and colleagues, the charac- 
teristics of the rash and its apparent response to antibiotics suggest 
that this illness may be provoked by an infectious agent. The iden- 
tification of " Borrelia-like organisms" in lone star ticks provides tan- 
talizing circumstantial evidence that these organisms may turn out to 
be the cause (4, 5). Campbell and associates refer to this possibility as 
"intriguing and deserving of further study." Their article, although 
unable to provide direct evidence for a specific infectious cause for 
this illness, does provide a well-designed epidemiologic analysis of its 
occurrence in Missouri. It also describes an intense effort to search 
for an infectious cause. Given the wide distribution of lone star ticks 
in the United States, continued investigation into the clinical char- 
acteristics, epidemiology, and pathogenesis of this illness is certainly 
warranted. 


Robert P. Smith, MD 
Maine Medical Center Research Institute 


Portland, ME 04102 


Allen C. Steere, MD 
New England Medical Center 
Boston, MA 02111 
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Resident Burnout 


TO THE EDITOR: Although the articles on housestaff burnout by 
Shanafelt and colleagues (1, 2) and the accompanying editorial by 
Clever (3) present a disturbing snapshot of the mental health of 
trainees, they do not take important related issues into account. First, 
none notes that the difficult working conditions of residents are time 
limited. One would certainly approach the question of altering work- 
ing conditions differently if residents were permanently consigned to 
the demands of a training environment, rather than experiencing 
them, as they now do, for a few years. 
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Second, none of the pieces addresses the potential consequences 
of substantial changes in the demands of residency training. Change 
(generally in the form of limitations on work hours) is advocated as 
an unalloyed good, intended to improve the life of housestaff. Even 
if one accepts that work changes would, in fact, boost housestaff 
morale, that is certainly only part of the picture. 

Training programs need to concern themselves not only with 
the mental and physical health of their residents but also with the 
quality of care they ultimately provide as practicing physicians. Will 
physicians trained in a more nurturing environment reallv be better 
doctors? Will they provide the same level of dedication that patients 
have a right to expect? Will they display the very essence of profes- 
sionalism, which is to put their patients’ interests ahead of their own? 
If they are not expected to do this as trainees, how then will they 
learn to do it as practitioners? It is telling that Clever says ^we know 
from experience and instinct" that more nurturing training leads to 
better doctoring down the line without citing any evidence to sup- 
port the claim, thereby displaying the very antithesis of the evidence- 
based thinking and practice that we hope to instill in ou- trainees. 

No one should support the perpetuation of difficult working 
conditions for residents as a professional right of passage. By the 
same token, no one should tamper with such conditions without 
considering the impact on the future practice of medicine. 


Tra S. Nash, MD 
Mount Sinai School of Medicine 
New York, NY 10029-6574 
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TO THE EDITOR: The report by Shanafelt and colleagues (1) and the 
accompanying editorial by Clever (2) demonstrate that resident 
burnout occurs with great frequency and may affect patiznt care. As 
Shanafelt and colleagues point out in their Table 4, these problems 
continue at levels unchanged over the past 15 years despite improve- 
ments in residency training, such as night float and smaller case 
loads. Trainees enter residency without practical knowledge yet are 
rapidly immersed in the care of sick patients. Worse, interns and res- 
idents change service, colleagues, and superiors every month. Medical 
residency is difficult and stressful. 

However, although the incremental assumption of autonomy 
and increasingly difficult decision making is extremely szressful, it is 
crucial to physician development. Limiting scut work won’t diminish 
the stressful part of residency: making tough medical decisions. Un- 
fortunately, recent changes in residency structure already limit expo- 
sure to common conditions (3). Residency is the only time that 
allows trainees to see and learn for themselves what happens during 
the decisive, acute period of hospitalization. How can the develop- 
ment of this necessary skill set to care for sick patients not be stressful? 

The care of patients remains a privilege, not a vocation. It is well 
recognized that becoming a physician is difficult. We find no false 
advertising denying either the rigorous training or lifestyle of physi- 
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cians. Thus, we have trouble understanding why residents don't ex- 
pect to feel stressed, fatigued, and challenged. The reports by 
Shanafelt and Collier and colleagues offer a perceptive glimpse into 
residency training, but we worry that the data may be driven by the 
most disaffected trainees. We think changes in training should be 
undertaken only with great care because we know that patients dis- 
like the increasing discontinuity (5). And shouldn’t they come first? 


Joshua A. Beckman, MD 

James C.-T. Fang, MD 

Brigham and Women’s Hospital 
Boston, MA 02115 
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TO THE EDITOR: Shanafelt and colleagues (1) described burnout as 
a syndrome of "emotional exhaustion, and a sense of low personal 
accomplishment that leads to decreased effectiveness at work” (1). Of 
the 115 residents evaluated, 76% suffered from burnout, and of 
these, 53% provided “at least one type of suboptimal patient care at 
least once monthly.” Burnout was thought to lead to suboptimal 
patient care. 

It is more likely that suboptimal patient care leads to burnout. If 
a person takes on a difficult task and does it well, then he tends to 
feel good about himself. This feeling of accomplishment generally 
leads to further good work. However, if a person has not been 
trained correctly, if he is confused about what he is doing, then he 
tends to develop angst, which is a setup for burnout. In other words, 
it is likely chat the lack of appropriate training in medical school and 
residency lead to burnout. 

Academic medicine has, over the years, been primarily inter- 
ested in itself and its own interests, such as grants and publications. 
Clinical education has been allowed to atrophy. For example, turn to 
page 245 in Cecil Textbook of Medicine, 18th edition (2). The author 
writes that isotonic saline contains 140 mEq of sodium and 140 
mEq of chloride. The fact is that isotonic saline in use in clinical 
medicine is normal saline, which contains 154 mEq of sodium and 
154 mEq of chloride. How could an author contributing to a major 
textbook of medicine not know such a basic fact? How could the 
editors miss this or not know it? One can make rationalizations to 
explain this, but the truth may be relatively straightforward: There 
are far too many in academic medicine who lack competence. 

I could point to other examples of errors, but suffice it to say 
that the level of suboptimal performance reported by Shanafelt and 
colleagues probably reflects the overall level of competence in aca- 
demic medicine. The actions of the residents are mirroring those of 
their professors. The article by Shanafelt and colleagues was coura- 
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geous. | hope it can serve as a basis for honest dialogue and allow us 
to face up to our problems in an effective manner. 


W. Robert Grabam, MD 
Baylor College of Medicine 


Houston, TX 77030 
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TO THE EDITOR: As Shanafelt and colleagues revealed (1), resident 
burnout is prevalent. Residents face long hours, sleepless nigh:s, and 
heavy workloads, and they often find themselves frustrated with pa- 
tient care responsibilities. The effects of this burnout, though, are 
not confined to a resident's personal life or attitude. As a thizid-vear 
medical student rotating through clinical clerkships, | have found 
that the burnout inherent in residency extends beyond the residents’ 
lives and into the sphere of medical education. 

The chief resident of my gynecology rotation described the pro- 
cess succinctly. “As an intern, you spend your entire year los." she 
explained. “During your second and third years, you become ‘oxic’: 
cynical, hardened, skeptical. Finally, during your fourth yeas, you 
start to see the light.” Unfortunately, as residents travel through this 
process from “lost” to “toxic” to finally “seeing the light,” medical 
students are with them for the journey. And, as a result of the close 
association between residents and medical education, rotating stu- 
dents acquire a certain "toxicity": disillusion with patient care, ss of 
compassion, and frustration with the demands of the curren: resi- 
dency system. 

The article by Shanafele and colleagues addresses important 
concerns for the livelihood of medical residents and the resa'ting 


impact on patient care. The direct effect of resident burnou: on 





medical students’ attitudes must be evaluated, as well. Medica! stu- 
dents learn from resident attitudes as well as from their clinical 
knowledge. When the medical system creates in residents attizudes 
aversive to effective medical care, the impact of that system extends 


far beyond the confines of day-to-day hospital medical practice. 


Troy Madsen, BA 
Johns Hopkins University School of Medicine 
Baltimore, MD 21210 
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IN RESPONSE: We appreciate the interest in our study of burncut in 
residents. Dr. Nash points out the need for caution in altering resi- 
dency training and notes the lack of empirical evidence on which 
changes could be based. We agree that evidence is scant and view our 
study as an early step in establishing such an evidence base. Drs. 
Beckman and Fang speculate that our results disproportionately re- 
flect a disaffected group of residents. This seems unlikely to us, since 


more than three quarters of the residents in the study met criteria for 


700/15 October 2002 | Annals of Internal Medicine | Volume 137 * Number 8 


burnout and the participation rate was 7696. Dr. Graham suggests 
that burnout is a reflection of the dismal state of academic medicine, 
which our study did not directly address. 

Although we understand that some readers may interpret our 
study as endorsement of changes already under way in internal med- 
icine residencies, such as night float rotations and workload limits, 
we can only reiterate that our study is a cross-sectional snapshot of 
burnout. It does not provide longitudinal data that could lead to 
conclusions about the role of specific stressors or residency program 
features. Nor does our study provide evidence that simply reducing 
workload will improve physician training. A certain level of intensity 
may be important to developing competence in challenging situa- 
tions. Research on the psychology of optimal performance indicates 
that maximal learning occurs when the challenge is matched to the 
learner's ability. Too little challenge is boring for learners; too much 
challenge is overwhelming (1). 

We recognize that changes in residency training create new ed- 
ucational challenges. Improvements in residency training—with the 
goal of nurturing professionalism (2)—should draw on empirical 
evidence. Our work suggests that burnout may be an important 
factor in the professional development of residents. We would take 
Dr. Graham's call for honest dialogue one step further. We need 
research that will guide optimal training to develop physicians who 
are peak performers in every aspect: technically adept, knowledge- 
able, and compassionate. 


Anthony L. Back, MD 
Joyce E. Wipf) MD 
University of Washington 
Seattle, WA 98108 


Tait D. Shanafelt, MD 
Mayo Clinic 
Rochester, MN 35905 
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The Effect of HFE Genotypes on Measurements of Iron 
Overload 


TO THE EDITOR: Since the publication of our article on the effect of 
genotypes on measurements of iron overload (1), we have continued 
our study. We present data that were gathered up to 5 September 
2001 on 153 C282Y/C282Y homozygotes (79 women and 74 men) 
and on 31 356 white or white-Hispanic persons who were not ho- 
mozygotes. In the latter group, transferrin saturation values and se- 
rum ferritin values, respectively, were available for 15 471 women 
and 15 204 men and for 15 009 women and 14 821 men. Sensitiv- 
ities and specificities relating to these cohorts are presented in the 


accompanying Table. 


James A. Koziol, PhD 
The Scripps Research Institute 
La Jolla, CA 92037 
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Table. Updated Sensitivity and Specificity of Transferrin Saturation and Serur Ferritin Levels for Detection of C282Y/ 
C282Y Homozygosity* 






Substance Cutoff Value Sensittvity Specificity 
















Men Women Both Men Women Both 
Transferrin saturation 20,45 0.8108 0.4310 0.6405 (0.559 1~-0.7164) 0.9428 0.9731 0.9581 (0.9558-0.9603) 
20.50 0.7568 0.4951 0.5752 (0.4923-0.6546) 0.9720 0.9884 0.9803 (0.9787-0.9818) 
Ferritin level 2200 ng/ml 0.7808 0.5443 0.6579 (0.5767—0.7328) 0.7568 0.9458 0.8519 (0.8478-0.8559) 
2250 ng/ml. 0.7671 0.4557 0.6053 (0.5223-0.6835) 0.8503 0.9706 0.9108 (0.9075-0.9140) 


* Values in parentheses are 9596 CIs. 
Vincent J. Felitti MD Edzard Ernst, MD, PhD, FRCP(Edin) 
Kaiser Permanente Unive:sity of Exeter 
San Diego, CA 92111 Exeter, Devon EX2 4NT, United Kingdom 
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TO THE EDITOR: The article by Meeker and Haldeman (1) on 

chiropractic is highly informative on several issues but equally mis- TO THE EDITOR: After reading the article by Mecker and Haldeman 
leading on other points, particularly research. For instanze, the au- (1), I have the following questions for them. First, where is the "basic 
thors state that there is no evidence of publication bias in the chiro- scienze" of chiropractic? In a day and age of detailed neuroimaging 
practic literature. We have recently shown that, in the United by hgh-resolution computed tomography and magnetic resonance 
Kingdom, nonpublication of severe adverse effects of chiropractic imag:ng, of neurophysiology studies and evoked potentials and elec- 
seems to be close to 100% (2). The authors also claim that 43 tromyography, why has no one been able to demonstrate subluxa- 
randomized, controlled trials of spinal manipulation for back pain tions and their effects, on which chiropractic is based? Second, why 
have been published, but they fail to mention that most 5f them do doesn’t chiropractic limit itself to spinal manipulation and back pain, 


not relate to chiropractic spinal manipulation. for which there appears to be some evidence of benefit, instead of 

Meeker and Haldeman state that the most recent systematic exterding its reach to megavitamins, colonic irrigation, and other 
review of chiropractic for back pain, which arrived at a (partly) pos- metkods for diseases such as asthma, sinus trouble, emphysema, 
itive conclusion, was published in 1999 but fail to mention two menopause, and psoriasis? Third, if indeed there are legitimate and 


systematic reviews published at the same time. One conzluded that ethical practitioners of chiropractic and schools that train them, why 
“the effectiveness of manipulation in patients with chronic pain is don't they speak out against chiropractic practitioners who claim that 
poorly documented" (3), while the other found "conflicting evidence spinal manipulation and other questionable methods can treat dis- 
on the effects of spinal manipulation in acute and chronic low back eases other than those restricted to the spine? 

pain" (4). Similarly, the authors cite one positive study of spinal The dictionary defines quackery as "the pretension to medical 
manipulation for infantile colic but do not mention a larger trial, skill" In my opinion, which is unchanged by Meeker and Halde- 
which concluded that "chiropractic spinal manipulation is no more man’s paper, that describes chiropractic. 

effective than placebo” (5). Furthermore, Meeker and Haldeman 

inform us that “nonserious side effects of manipulation may consist . . 

of localized discomfort, headache, or fatigue that resolves within 24 Dardel J. Fink, MD 

to 48 hours.” However, the very study they cite in support of this Los Angeles, CA 90035 

statement also shows that such adverse events occur in about 5096 of 


all patients. Refe-ence 

This is just some of the evidence in this article that suggests I. Meeker WC, Haldeman 5. Chiropractic: a profession at the crossroads of main- 
biased interpretation. Readers deserve a more objective evaluation of strean and alternative medicine. Ann Intern Med. 2002;136:216-27. [PMID: 
chiropractic, which remains a highly controversial subject. 11827498] 
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TO THE EDITOR: In their paper on chiropractic (1), Meeker and 


Haldeman overlook one basic flaw: The chiropractic theors of ver- 






tebral subluxation and spinal manipulative adjustments is false. It is 
just as false today as when it was formulated more than a century ago 
by the founder and magic healer D.D. Palmer. A vertebral subluxa- 
tion has never been demonstrated to exist and has never been shown 


to cause disease by theoretically interfering with neural iacegrity. 





med- 
ical knowledge to prove its validity in the past 100 years. Admittedly, 
it has gained considerable public and political credence, bur this is 
based only on belief and not scientific evidence. Nothing Fas basi- 


Chiropractic has not contributed one single piece of scient 


cally changed scientifically in chiropractic since the very beginning. 

I have often challenged chiropractors to name one single disease 
that chiropractic spinal adjustment can effectively treat, cure, im- 
prove, or prevent, along with scientific evidence to prove it, and no 
one has thus far been unable to do so. Claims of effective treatment 
of otitis media, childhood asthma, tension headaches, and even low 
back pain with chiropractic have all been negated by recent studies. 
For chiropractic to be considered scientific medical care rather than 


alternative unscientific care, it must first abandon the false theory of 





subluxations as a cause of disease and spinal adjustments as « treat- 
ment. Chiropractic colleges must stop teaching this theory and must 
convert to accredited medical colleges, as osteopathic schooss have 
done, or must limit the scope of chiropractic to scientifically osiented 
physical therapy. 


Ludmil A. Chotkowski, MD 
Kensington, CT 06037 
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IN RESPONSE: These letters illustrate the strong, emotional, often 
vitriolic responses any discussion of chiropractic evokes in ertain 
physicians. The charge of bias cuts in many directions, as Dr. Ernst 
is well aware. We stand by our specific statement that overall, there is 
no evidence of biased reporting of randomized trials of spinal ma- 
nipulation. We agree that the basic science of manipulation and of 
the concept of subluxation is controversial and has not yet beer fully 
developed. However, scientists in chiropractic institutions and major 
universities around the world, supported by major public and private 
funding agencies, are making progress. Greater understanding o! the 
theories on which manipulation is based will become available. We 
agree that many of the randomized trials we described were on spinal 
manipulation rather than specifically on chiropractic manipulation 
itself, bur we believe that this is not a significant point. Chiroproctors 
use all forms of manipulation. In the United States, more than: 90% 
of all spinal manipulation services are provided by chiropractors, and 
research on spinal manipulation, like that on any other treatment 
method, is equally of value regardless of the practitioner providmg it. 

We elected to include only the most recent and comprehensive 
English-language reviews of manipulation trials out of at least 60 





published in the past 25 years. The paper by Brox and colleag 
which Dr. Ernst refers is in Norwegian and does not include all :rials 
of manipulation for chronic back pain. van Tulder, in addition. has 
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published inconsistent conclusions (2~4). Nevertheless, 10 of 11 
nationally developed practice guidelines for back pain have recom- 
mended manipulation as a treatment option (4). The trial by Olafs- 
dottir and colleagues on infantile colic, also mentioned by Dr. Ernst, 
was published too late to be included in our list and does not change 
our already cautious conclusions. 

Minor reactions to spinal manipulation are known to all prac- 
titioners and most patients of chiropractors and tend to be no more 
than a nuisance in practice. Patients do not seem to be concerned 
about these side effects. Patient satisfaction remains higher for chi- 
ropractic care than for any treatment with which chiropractic has 
been compared (5), and the dropout rate due to side effects in clin- 
ical trials on manipulation and chiropractic is negligible. 

Chiropractic as a profession has made many advances in educa- 
tion, ethics, practice, and theory that give it the trappings of a main- 
stream health care profession, but there are still a number of claims, 
as pointed out by these letters, that have not been adequately evalu- 
ated. It was for this reason that we described chiropractic as a pro- 
fession at the crossroads between mainstream and alternative medicine. 


William C. Meeker, DC, MPH 
Palmer Center for Chiropractic Research 
Davenport, IA 52803 


Scott Haldeman, DC, PhD, MD, FRCP(C) 
University of California, Irvine 
Santa Ana, CA, 92701 
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East Asian Medicine 


TO THE EDITOR: In the history of its interaction with the Chinese 
paradigm of the body, biomedicine has never started from the 
premise that the Chinese might have gotten something right. The 
anatomic paradigm has proved so strong that other paradigms have 
generally been dismissed as superstition or quackery. As early as the 
17th century, western observers rejected Chinese readings of the 
body because the Chinese “did not know anatomy.” 

In his article on acupuncture, Kaptchuk (1) notes that the con- 
cept of qi provides a rationale for explaining change. Indeed, both 
Chinese philosophical systems and medicine have long focused on 
understanding and articulating the dynamics of change. Key terms 





like gi express the nature of process—not structures of things, but 


dynamic functions, in relationship, 
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disorder was reported 30 years ago. Since then, fewer than 50 pedi- 
atric cases have been reported, and favorable outcome in adulthood is 
rare, 

Case Report: Our patient was born in 1973. His parents were 
first cousins; two of his brothers had died of infection in infancy. In 
the first weeks of life, the patient presented with anorexia, diarrhea, 
severe pancytopenia, and agammaglobulinemia. Transcobalamin II 
deficiency was diagnosed by the absence of TCI in serum (1). In- 
tramuscular administration of cobalamin, 1 mg/wk, resulted in clin- 
ical and laboratory remission. Initial adherence to treatment was 
good, and no complications were noted during childhood. Growth 
and cognitive and social development were normal until adulthood. 

At 20 years of age, the patient discontinued follow-up and his 
cobalamin injections were given at longer intervals. Eight years later, 
he was hospitalized with a retinal hemorrhage and otherwise normal 
findings on physical examination. He was pancytopenic (leukocyte 
count, 2.4 X 10? cells/L; granulocyte count, 0.5 X 10? cells/L; 
platelet count, 11 X 10? cells/L; hemoglobin level, 56 g/L), and the 
bone marrow was hypercellular with an increase of early erythroblasts 
and no excess of blast cells. Erythroblasts and proerythroblasts were 
megaloblastic. Intramuscular administration of 4 mg of cobalamin 
led to reticulocytosis, leukocytosis, and thrombocytosis within 7 
days. Thereafter, oral treatment (1 mg of cobalamin daily) was tried 
but was followed by early relapse of pancytopenia. Long-term intra- 
muscular cobalamin was then prescribed. The patient is now well, 
and his blood counts are normal. 

Discussion: Few reports have described outcome of this disease 
in childhood (2—4). Most children have megaloblastic anemia and 
digestive symptoms in early infancy, which are corrected with intra- 
muscular cobalamin. During childhood, patients may have recurrent 
bacterial and viral infections that are probably related to neutropenia 
and hypogammaglobulinemia. Impaired cognitive development and 
neurologic sequelae (epilepsy and gait disturbance) were cbserved in 
patients with TCI deficiency who had extended duratior of illness, 
received inadequate cobalamin treatment, or were initially treated 
with folic acid instead of cobalamin (3, 4). Treatment is long-term, 
high-dose, intramuscular cobalamin supplementation (1 mg/wk). In 
some cases, oral therapy can be attempted with success (5). 

This is one of the first reports of favorable long-term outcome 
of TCI deficiency: The neurologic condition of our patient is nor- 
mal Our findings indicate that TCH deficiency can be managed 
without sequelae if high-dose vitamin B,, supplementation is admin- 
istered early and regularly. 
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Jean-Benoit Arlet, MD 
Bruno Varet, MD 
Caroline Besson, MD 
Hôpital Necker 
75743 Paris, France 
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Correction: The Effect of HFE Genotypes on Measurements 
of Iron Overload 


In an article on the relationship of iron measurements to hemochro- 
matosis genotypes (1), some errors in the calculation of the specific- 
ity of transferrin saturation measurements were presented in Table 5. 
Corrected data are given in the current Table. 
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Table. Corrected Values for Specificity of Transferrin Saturation 
and Serum Ferritin Level for Detection of C282Y/ ; 


C282Y Homozygosity* 
r— 
Substance Cutoff Value 





Specificity 





Men Women Both 





Transferrin 
saturation 20.45 0.9442 0.9755 0.9596 (0.9550--0.9640) 
20.50 0.9757 0.9904 0.9830 (0.9798-0.9858) 
Ferritin 
level 2200 ng/mL 0.7826 0.9438 0.8596 (0.8515-0.8673) 
2250 ng/mL 0.8660 0.9668 0.9141 (0.9076-0.9203) 
* Values in parentheses are 95% Cls. 
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BOOK NOTES 


Structured abstracts of information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. Order phone numbers and 
Web sites can be used to place orders directly with publishers. 





Primary Care Medicine Recommendations for PDA 
[CD-ROM] 

Goroll AH and Mulley AG. Philadelphia: Lippincott Williams & 
Wilkins; 2002. $49.95. ISBN 0781734908. Order at www.lww.com. 


Field of medicine: Primary care. 
Format: CD-ROM. 


System requirements: Handheld devices with Palm, Windows 
CE, or Windows Pocket PC operating system. Uses 899 K of mem- 
oty. 

Audience: Primary care providers. 

Purpose: To provide a practical reference for primary care. 
Content: Primary Care Medicine Recommendations (PCA) is a 
PDA port of Goroll and Mulley's book, Primary Care Medicine Rec- 
ommendations (Lippincott Williams & Wilkins, 2001); beth are 
companions to the well-known book, Primary Care Medicine: Office 
Evaluation and Management of the Adult Patient (Lippincott Wil- 
liams & Wilkins, 2000). 

Usability: Installation is easy. After opening the diabetes section, | 
made seven screen taps, mostly to scroll down, to find the indica- 
tions for angiotensin-converting enzyme (ACE) inhibitors. 
Highlights: Reasonably friendly and broad coverage of primary 
care. Ability to link to other SkyScape products, such as the Wash- 
ington Manual and 5 Minute Clinical Consult. The bibliography at 
the end of each section directs the user to the print or Web version 
at www.lwwmedicine.com, which provides references to the content 
and also a weekly updating service. 

Limitations: The method of updating is not stated. An additional 
subscription is required to access the Web site. I also corapared 
PCMR with selected content from Mincey's "Update in General 
Internal Medicine” (Ann Intern Med. 2001;135:300-1), which re- 
viewed articles published in 2000. PCMR well reflected basic issues, 
such as using diuretics as first-line therapy for hypertension. How- 
ever, PCMR did not reflect more subtle issues, such as deciding 
which populations to treat with ACE inhibitors on the basis of Heart 
Outcomes and Prevention in the Elderly (HOPE) study or the use 
of hip protectors to reduce hip fractures in the elderly. 

Related products: There are other related Lippincott Williams & 
Wilkins PDA products. In addition, there are competing PDA prod- 
ucts with stated methods of updating content that will be available in 
the future from UpToDate (www.UpToDate.com) and PIER 
(http://pier.acponline.org). 

Reviewer: Robert Badgett, MD, Associate Editor for Eleccronic 
Publication, Annals of Internal Medicine; University of Texas Health 
Science Center at San Antonio, San Antonio, Texas. 
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Clinical Management of Chronic Obstructive 
Pulmonary Disease 

Similowski T, Whitelaw WA, and Derenne JP, eds. 1072 pages. 
New York: Marcel Dekker; 2002. $250.00. ISBN 0824706102. 
Order phone 212-696-9000. 


Field of medicine: Pulmonary medicine. 
Format: Hardcover book. 


Audience: Pulmonary specialists, internal medicine physicians, or 
general practitioners with a desire for a comprehensive knowledge of 
management of chronic obstructive pulmonary disease (COPD). 


Purpose: To inform the clinician on current COPD management, 
including several chapters providing an international perspective. 
Content: Multiauthored book comprising 45 chapters. The first 
chapter, by Snider, gives a panoramic view on what we have learned 
about COPD and where the future challenges lie with this complex 
disorder. The next eight chapters review diagnostic evaluation with 
assessments of dyspnea, quality of life, and disability. The core of the 
text provides specific information on the pathophysiologic and phar- 
macologic treatment of airway, vascular, and infectious problems in 
COPD. There are prominent sections related to associated condi- 
tions, such as anxiety, depression, left- and right-sided heart failure, 
and sleep disorders. Discussions of appropriate nutrition, rehabilita- 
tion, and the role of respiratory muscles and their training during 
physiotherapy are included. Long-term oxygen therapy, domiciliary 
noninvasive ventilator support, and tracheostomy management are 
also well covered. 


Highlights: The authors are widely recognized authorities. The 
references are thorough and extensive. The chapters by Snider and 
Barnes give an excellent review of the past and an exciting glimpse of 
furure COPD management. 


Limitations: Evidence-based medicine in COPD is developing 
and dynamic; recommendations are changing and often are not to- 
tally supported. However, the chapters are as up to date as possible 
given the time constraints of a major publication. The excellent 
chapter by Verlott has a “past submission addendum" with some of 
the more recent evidence supporting steroids in stable COPD, but 
this chapter is still not up to date. 


Related reading: Bourbeau and colleagues’ Comprehensive Man- 
agement of Chronic Obstructive Pulmonary Disease (BC Decker, 
2002) presents a unique multidisciplinary team approach with a goal 
toward improving patient self-management and disease control. 
Voelkel and MacNee’s Chronic Obstructive Lung Diseases (BC 
Decker, 2001) complements the reviewed text by focusing on the 
processes that destroy the lung. 

Reviewer: Warren Summer, MD, Lousiana State University 
Health Science Center, New Orleans, Louisiana. 
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ARTICLE 


Regular Mammography Use Is Associated with Elimination 
of Age-Related Disparities in Size and Stage of Breast Cancer 


at Diagnosis 


Whitney M. Randolph, PhD; James S. Goodwin, MD; Jonathan D. Mahnken, MS; and Jean L. Freeman, PhD 


Background: There is little consensus about recommending 
mammography for women 75 years of age and older. These 
women have mammography less frequently and are more likely to 
receive a diagnosis of advanced breast cancer. 


Objective: To examine the relationship between use of screen- 
ing mammography and size and stage of cancer at diagnosis in 
older women. 


Design: Retrospective cohort study. 


Setting: Tumor registries in the Surveillance, Epidemiology, and 
End Results (SEER) program. 


Patients: 12 038 women who were Medicare beneficiaries, were 
at least 69 years of age, resided in a SEER area, and received a 
new diagnosis of breast cancer in 1995 through 1996. 


Measurements: Screening mammograms obtained in the 2 
years before breast cancer diagnosis (none, one, or at least two) 
and stage and size of tumor at diagnosis. 


Results: Older women (275 years of age) had larger tumors at 
diagnosis and were less likely to have undergone screening mam- 
mography than younger women (69 to 74 years of age). The 
association between increased mammography use and smaller 
tumor size and stage was significantly greater in older women 
than in younger women (P = 0.010 for stage; P = 0.001 for size). 
The percentage of regular mammography users who received a 
diagnosis of high-stage disease (28% vs. 26%; P > 0.2 ) and the 
mean size of the tumors (15.0 mm vs. 15.1 mm; P » 0.2) did not 
significantly differ between younger and older women, respec- 
tively. These findings remained constant after controlling for fac- 
tors that might contribute to biases. 


Conclusion: Mammography in older women is associated with 
elimination of age-related disparities in size and stage of breast 
cancer at diagnosis. 


Ann intern Med. 2002;137:783-790. 
For author affiliations, see end of text. 
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mong U.S. women, breast cancer is the most common 

type of cancer and is the second leading cause of 
cancer-related death (1, 2). Incidence of breast cancer in- 
creases with age; the highest incidence (483.3 per 100 000 
women) is in women 75 to 79 years of age (2). Breast 
cancer tends to be found at more advanced stages and with 
larger tumor sizes in older women, which contributes to 
documented poorer survival (2-6). 

Although older women are more vulnerable to breast 
cancer, they are less likely to use screening mammography 
(7-15). Part of what may be contributing to the low mam- 
mography screening rates in women 65 years of age and 
older is lack of consensus about the screening interval and 
when to stop screening in this age group. Screening mam- 
mography has been found to significantly reduce breast 
cancer mortality rates in clinical trials of women 50 to 69 
years of age (16—21), and the benefits may extend to 
women 70 to 74 years of age (22, 23). The American 
Cancer Society and the National Cancer Institute recom- 
mend annual mammography with no upper age limit (1, 2, 
4), while the American Geriatrics Society recommends 
screening every 1 to 2 years up to age 75 years and every 2 
to 3 years thereafter for women with an estimated life ex- 
pectancy of at least 4 years (24). The U.S. Preventive Ser- 
vices Task Force recently revised its breast cancer screening 
guidelines and now recommends routine screening mam- 
mography (every 1 to 2 years) for all women 40 years of 
age and older (25). 

We sought to assess the potential value of screening 


mammography in older women by determining how the 
frequency of screening is related to tumor size and stage at 
diagnosis. Specifically, we hypothesized that higher disease 
stage at diagnosis would not be found in older women who 
undergo regular mammography. 


METHODS 
Data Source 

Data on screening use and tumor characteristics were 
obtained from a database of linked cancer registry records 
from the Surveillance, Epidemiology, and End Results 
(SEER) program and Medicare claims from the Centers for 
Medicare & Medicaid Services (2, 26, 27). This database 
contains information on persons 65 years of age and older 
who received a diagnosis of any cancer (except nonmela- 
noma skin cancer) from 1973 through 1996 in one of the 
SEER areas and who were linked to the Medicare enroll- 
ment file (93.896 linkage rate). The SEER data used in this 
study include each patient's sociodemographic characteris- 
tics, diagnosis date, and tumor size and stage at diagnosis. 
Linked Medicare data for the study include claims ex- 
tracted from three Medicare files over the period 1991 to 
1996: the Medicare Provider Analysis and Review file (hos- 
pital inpatient and skilled nursing home stays), the Na- 
tional Claims History 100% Physician/Supplier data file 
(physician and other medical services), and the Hospital 
Outpatient Standard Analytic File (hospital outpatient ser- 
vices) (28). In addition to the SEER cases and their Medi- 
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Context 





Women older than 75 years of age use mammogrephy 
less frequently than younger women and more frequently 
have advanced-stage breast cancer at diagnosis. Tre 
effectiveness of screening mammography after age 75 
years is unknown. 


Contribution 





These researchers used data from the Surveillance. Epide- 
miology, and End Results program to explore the relation- 
ship between previous mammography in older women 
and size and stage of breast cancer at diagnosis. Older 
and younger women who used mammography had tu- 
mors that were of similar size and stage at diagnosis. 


Implications 


Mammography use after age 75 years leads to earier de- 
tection of tumors. This study does not tell us whetser 
screening women after age 75 years improves breast can- 
cer mortality rates. 








-The Editors 


care claims, the linkage project provided claims cata for a 
596 sample of SEER patients with another type of cancer 
and a 596 control sample of patients in SEER areas who 
did not have cancer. These data were used to compute the 
denominators (number of breast cancer cases, non- breast 
cancer cases, and noncancer controls) for cancer incidence 
rates. 


Patients 

Our study sample consisted of all women in the SEER 
registries who received a diagnosis of incident brezst cancer 
in 1995 or 1996 and were linked with the Medicare data. 
Since our method for measuring mammography use re- 
quired 4 years of claims data before diagnosis, we limited 
the study to women who were 69 years of age or older on 
1 January of the year of their diagnosis, were enrolled in 
Medicare Parts A and B on the month of their diagnosis 
and for the 4 previous years, and were not members of a 
health maintenance organization at any time during those 
49 months. Women not meeting these criteria were ex- 
cluded because their claims for mammography nd other 
medical services may have been incomplete. 

A total of 16 498 women age 69 years or older re- 
ceived a diagnosis of incident breast cancer from 1995 
through 1996. Of these, 1047 were excluded før lack of 
Parts A and B coverage. An additional 3413 wemen were 
excluded because of membership in a health maintenance 
organization, resulting in 12 038 eligible womea. Approx- 
imately 37% of the eligible women were 69 to 74 years of 
age, 2896 were 75 to 79 years of age, and 349€ were 80 
years of age and older. Data were available on zamor size 
for 10 335 patients and on stage for 11 039 patients. 
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Measures 

Tumor size was a continuous variable, measured in 
millimeters. Tumors larger than 100 mm (» = 43) and 
inflammatory cancer (2 = 96) were recoded as 110 mm. 
Stage at diagnosis was measured by using the American 
Joint Committee on Cancer staging classification, which 
was used to identify patients who received a diagnosis of 
low-stage (in situ or stage I) or high-stage (stage Ila and 
greater) breast cancer. 

We defined use of screening mammography on the 
basis of the number of screening mammograms in the 24 
months before diagnosis of breast cancer. Nonusers had 
no screening mammograms, single users had at least one 
screening mammogram, and regular users had two or 
more screening mammograms obtained at least 11 months 
apart. Since the procedure codes on the claims distinguish 
poorly between screening and diagnostic mammography 
(14, 29, 30), we defined a screening mammogram as a 
bilateral mammogram (physician claim with a Current 
Procedure Terminology [CPT] code of 76091 or 76092) 
with no evidence in any of the patient’s claims files of 
either 1) a previous mammogram (CPT codes 76090, 
76091, 76092) performed within 11 months or 2) a breast 
mass or breast cancer diagnosis (International Classifica- 
tion of Diseases, 9th revision, Clinical Modification codes 
174xx, 2330, 61172) in the 2 years before the current 
diagnosis. In addition, for mammography claims with a 
screening CPT code (76092), a screening diagnosis code of 
V16.3, V10.3, V72.5, or V1589 (International Classifica- 
tion of Diseases, 9th revision, Clinical Modification) 
needed to be present. 

Information on sociodemographic characteristics was 
obtained from the linked SEER-Medicare database and 
was used to categorize patients by age at diagnosis (69 to 
74 years or =75 years), marital status (currently married or 
currently not married), and race- ethnicity (white, African 
American, Hispanic, or other). Socioeconomic status was 
defined as the median household income of the patient's 
census tract. Comorbidity was measured by using an adap- 
tation of the Charlson Comorbidity Index (31, 32) that 
was developed by Klabunde and colleagues (33) for Medi- 
care claims data. 


Statistical Analysis 

We used likelihood ratio chi-square statistics to com- 
pare socioeconomic characteristics, level of comorbidity, 
mammography use, and stage at diagnosis in patients 69 to 
74 years of age and those 75 years of age and older. Logistic 
regression was then used to test for the effect on disease 
stage (low vs. high) of mammography use, age and the 
interaction of mammography use, and age, controlling for 
census tract income, marital status, SEER region, race- 
ethnicity, and comorbid conditions. The effect of the in- 
teraction of mammography use and age on stage was eval- 
uated with appropriate comparisons of the regression 
coefficients, corresponding to the two age groups within 
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the three types of mammography users (nonuser, single 
user, and regular user). The fit of this model was tested by 
using the Hosmer-Lemeshow goodness-of-fit statistic (34). 
In a similar manner, we used analysis of variance to exam- 
ine the effect of mammography use, age, and their interac- 
tion on the size of tumors at diagnosis. Lack of fit for this 
model was tested by separating the error sum of squares 
into that due to pure error and that due to lack of fit. The 
ratio of these two sums of squares (each divided by their 
corresponding degrees of freedom) yields an F-test for the 
fit of the model (35). We were able to use this method 
because our data contained replication, or covariate pat- 
terns that contained more than one observation. Appendix 
Tables 1, 2, and 3, available at www.annals.org, show the 
parameter estimates and confidence intervals correspond- 
ing to the logistic (stage) and ordinary least-squares (size) 
regression models. All computations and data management 
were performed by using SAS software, version 8.1 (SAS 
Institute, Inc., Cary, North Carolina) (36). 


Table 1. Characteristics of the Study Sample* 














Characteristic Women Women All Women 
69-74 Years 2:75 Years 
of Aget of Age 
€— n (96) -> 
AJCC stage at diagnosis 
Ductal carcinoma in situ 623 (15) 675 (10) 1298 (12) 
l 2084 (49) 3167 (46) 5251 (48) 
HA 815 (19) 1547 (23) 2362 (21) 
iB 310 (7) 571 (8) 881 (8) 
H, NOS 24 (1) 50 (1) 74 (1) 
HA 104 (2) 182 (3) 286 (3) 
HIB 90 (2) 261 (4) 351 (3) 
IV 176 (4) 360 (5) 536 (5) 
Race/ethnicity 
White, non-Hispanic 3644 (87) 6018 (89) 9662 (88) 
African American 247 (6) 401 (6) 648 (6) 
White Hispanic 137 (3) 184 (3) 321 (3) 
Other 146 (4) 146 (2) 292 (3) 
Screening mammographyt 
Nonuser 1397 (33) 2799 (41) 4196 (38) 
Single user 2272 (54) 3359 (49) 5631 (51) 
Regular user 557 (13) €55 (10) 1212 (11) 
Marital status 
Married 2152 (52) 2077 (31) 4229 (39) 
Not currently married 1974 (48) 4545 (69) 6519 (61) 
Median annual income 
«$25 000 296 (7) 578 (9) 874 (8) 
z$25 000 3740 (93) 5895 (91) 9635 (92) 
Comorbidity score 
s1 3498 (83) 5242 (77) 8740 (79) 
-1 728 (17) 1571 (23) 2299 (21) 





* Women 69 to 74 years of age and women at least 75 years of age differed 
significantly in prevalence of all characteristics (P = 0.001 for all characteristics 
except median income, for which P = 0.004). All comparisons were performed by 
using the likelihood ratio chi-square test. Race/ethnicity was unknown or missing 
for 116 women, marital status was unknown or missing for 291 women, and 
median income was missing for $30 women. AJCC = American Joint Committee 
on Cancer; NOS = not otherwise specified. 

t Age started at 69 years so that 4 years of previous Medicare claims data would be 
available for each woman in the sample. 

* Nonuser = no screening mammograms in the 2 years before diagnosis; single 
user = one screening mammogram in the 2 years before diagnosis; regular 
user = at least two screening mammograms obtained at least 11 months apart. 
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Figure. Percentage of women with high-stage disease (stage 
HA or higher at diagnosis), stratified by mammography use and 
age. 
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White bars indicate women 69 to 74 years of age; shaded bars represent 
women at least 75 years of age. 


Role of the Funding Sources 

The funding sources had no role in the analysis or 
interpretation of the study findings. The final manuscript 
was reviewed by the U.S. National Cancer Institute and 
the Centers for Medicare & Medicaid Services to ensure 
the confidentiality of patients and providers in the SEER 
areas. 


RESULTS 


Table 1 presents the characteristics of the 11 039 
women age 69 years or older for whom data on stage were 
available and who received a diagnosis of breast cancer in 
1995 through 1996, stratified by age. Women 75 years of 
age or older were more likely to receive a diagnosis of 
advanced disease than were women 69 to 74 years of age. 
For example, 4496 of women 75 years of age or older 
received a diagnosis of stage IIa disease or worse compared 
with 36% of women 69 to 74 years of age (P < 0.001). 
Women 75 years of age and older were also significantly 
less likely to be regular users of mammography, that is, to 
have had at least two screening mammograms obtained at 
least 11 months apart in the 2 years before diagnosis (P < 
0.001). A higher percentage of older women also had no 
screening mammograms in the 2 years before diagnosis 
(4196 vs. 3396; P « 0.001). 

Overall, 4196 of the women in the sample received a 
diagnosis of high-stage (stage Ila or worse) cancer. Fifty- 
three percent of the women with no screening mammo- 
grams in the 2 years before diagnosis had high-stage disease 
(stage IIa or worse), while 3496 of the women with only 
one screening mammogram and 2796 of the women with 
two or more screening mammograms had high-stage can- 
cer (P < 0.001). We examined whether use of mammog- 
raphy is associated with a change in the previously docu- 
mented relationship between advanced age and increased 


likelihood of high-stage disease. The Figure shows the per- 
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Table 2. Mean Size of Tumor at Diagnosis 




















Previous Use of Screening Mean Tumor Size in Women Mean Tumor Size in Women Adjusted Mean Tumor Size in Adjusted Mean Tumor Size in 
Mammography* 69—74 Years of Aget z275 Years of Aget Women 69-74 Years of Aget Women 275 Years of Aget 

< mm —> 
Nonuser 23.8 27.9 25.5 28.9 
Single user 17.2 19.0 19.3 20.6 
Regular user 15.0 15.1 17.4 16.9 





* Nonuser = no screening mammography in the 2 years before diagnosis; single user = one screening mammogram in the 2 years before diagnosis; regular user = at least 
two screening mammograms obtained at least 11 months apart. For nonusers 69 to 74 years of age vs. nonusers at least 75 years of age, P < 0.001 (unadjusted. and adjusted). 
For single users 69 to 74 years of age vs. single users at least 75 years of age, P < 0.001 (unadjusted) and P = 0.012 (adjusted). For regular users 69 to 74 years of age vs. 


regular users at least 75 years of age, P > 0.2 (unadjusted and adjusted). 


+ Generated by adding the appropriate coefficients from an ordinary least-squares regression model for the main effects of age, previous mammography use, and their 


interaction, 


+ Based on a sample of 9530 women. Along with age and previous screening, the following were included in the model: race/ethnicity; Surveillance, Epidemiology, and End 


Results area; marital status; median household income; and comorbid conditions. 


centage of women who received a diagnosis of high-stage 
disease according to previous mammography use and age at 
diagnosis. Age differences in these percentages varied sig- 
nificantly by previous mammography use (P = 0.010). 
High-stage disease was diagnosed in 4796 of younger 
women and 5696 of older women who had no screening 
mammograms in the 2 years before diagnosis and in 31% 
of younger women and 37% of older women who had only 
one (P « 0.001 for both comparisons). However, among 
women with two or more screening mammograms in the 2 
years before diagnosis, diagnosis of high-stage disease did 
not significantly differ between younger and older women 
(28% vs. 26%; P > 0,2). In a multivariate analysis con- 
trolling for ethnicity, marital status, SEER area, income, 
and comorbid conditions, age and previous mammography 
use had a significant effect on likelihood of high-stage dis- 
ease at diagnosis (P = 0.009); mammography ase had a 
stronger effect on stage at diagnosis among older women. 

We conducted similar analyses on women for whom 
information on tumor size was available (z = 10 335). The 
mean tumor size for the entire sample (+SD) was 
21.1 + 18.6 mm. Tumor size was smallest among women 
with two or more screening mammograms in the 2 years 
before diagnosis (15.0 + 12.4 mm). In comparison, 
women who had one screening mammogram in the 2 years 
before diagnosis had larger tumors (18.3 + 14.9 mm) and 
those who had no screening mammograms had the largest 
tumors (26.6 + 22.8 mm) (P « 0.001). 

Table 2 shows the mean tumor size stratified by age 
group and previous use of screening mammography and 
adjusted for other patient characteristics. There was a sig- 
nificant interaction of screening mammography use and 
age on tumor size (P = 0.001). The decrease in tumor size 
associated with mammography use was greater in women 
75 years of age and older than for those 69 to 74 years of 
age (P = 0.005 for women with one screening mammo- 
gram and P = 0.002 for women with two screening mam- 
mograms). As a result of this interaction between age and 
mammography use, tumor size was approximately the same 
for older and younger women who had two screening 
mammograms in the 2 years before diagnosis (15.1 mm vs. 
15.0 mm; P > 0.2). 
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Observational studies of mammography effectiveness 
are subject to certain biases that tend to inflate estimates of 
potential benefits from a screening test (37). In the case of 
screening mammography, less aggressive, slower-growing 
tumors might be more likely to be detected by mammog- 
raphy (length bias); more cases of ductal carcinoma in situ 
that would not necessarily evolve into life-threatening can- 
cer might be diagnosed (overdiagnosis); and women who 
undergo regular screening mammography might be more 
likely to have regular examinations by a physician and thus 
be more likely to have cancer diagnosed early (selection 
bias). 

We took several approaches to examine the effect of 
these biases and to control for them. First, to explore 
length bias, we analyzed the histologic grade of tumors in 
the regular mammography versus nonmammography 
groups. Compared with women who had no screening 
mammograms in the 2 years before the diagnosis of breast 
cancer, women with two or more screening mammograms 
were significantly more likely to have a well or moderately 
differentiated tumor, as designated by histologic grade 
(70% vs. 62%; P « 0.001). 

Second, to explore the effect of overdiagnosis, we ex- 
amined the association of previous screening mammogra- 
phy on the odds of receiving a diagnosis of ductal carci- 
noma in situ. Women with two or more screening 
mammograms in the 2 years before diagnosis were signifi- 
cantly more likely to receive a diagnosis of ductal carci- 
noma in situ than were women with no screening mam- 
mograms (18% vs. 9%; P < 0.001). 

Third, to explore selection bias, we examined whether 
women who received regular screening mammography 
were more likely to have frequent contacts with physicians. 
The mean number of physician visits differed significantly 
across age groups (P « 0.001). Women 69 to 74 years of 
age with two or more screening mammograms in the 2 
years before diagnosis (regular users) had on average 2.8 
more visits per year than women with no screening mam- 
mograms (nonusers). The difference was approximately 2.5 
visits for women 75 years of age and older. 

To control for these potential biases, we repeated the 
analyses in Table 2 after excluding patients with ductal 
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carcinoma in situ and controlling for histologic grade at 
diagnosis and number of physician contacts (Table 3). The 
pattern of the relationships between tumor size, patient 
age, and previous use of screening mammography is similar 
to those found in Table 2. The interaction between 
and mammography use was significant (P= 0.015); 
screening mammography had more effect on tumor size in 
the older age group (Table 3). 

Table 4 presents the stage-specific rates of breast can- 
cer incidence for nonusers of mammography versus regular 
users. Compared with nonusers, women 69 to 74 years of 
age and those 75 years of age and older who underwent 

regular mammography had a higher incidence of early- 


stage cancer and a lower incidence of later-stage cancer. 


DISCUSSION 

Our data suggest that the beneficial effects of regular 
screening mammography on size and stage of tumors at 
diagnosis extend to women 75 years of age and older. In- 
deed, the association between mammography use and size 
and stage was actually greater in women 75 years of age 
and older than in women age 69 to 74 years. Among 
women who had no screening mammograms in the 2 years 
before diagnosis, those who were 75 years of age and older 
had larger tumors and higher-stage disease than women 69 
to 74 years of age. However, among women who had two 
of more screening mammograms in the 2 years before di- 
agnosis those who were 75 years of age and older had 
virtually the same size tumors and were as likely to have 
high-stage disease as women 69 to 74 years of age. 

Evidence-based medicine is grounded in randomized, 
controlled trials. However, no trial has reported results of 
mammography in women older than 74 years of age, and it 
is unlikely that such a trial will be performed in the future. 
This lack of data on efficacy of mammography in older 
women has resulted in uncertainty among clinicians and 
inconsistency among different mammography guidelines 
produced by professional organizations and consensus pan- 
els (1, 24, 25). In lieu of data on efficacy from controlled 


trials, important information can be obtained from other 


sources, such as decision analyses and population-based 


effectiveness studies. Several recent studies using these ap- 
proaches have provided evidence that regular screening 
mammography is useful in women 75 years of age and 
older. 

Using a decision analysis model to assess the utility of 
breast cancer screening for older women, Mandelblatt and 
coworkers (38) concluded that screening mammography 
was potentially beneficial even for women in their 80s. 
McCarthy and associates (39) examined older women who 
received a diagnosis of breast cancer from 1987 to 1993 
in three SEER areas (Atlanta, Georgia; Connecticut; and 
Seattle, Washington) and reported that nonusers of mam- 
mography were three times more likely to receive a diag- 
nosis of high-stage breast cancer than were regular users. 
Smith-Bindman and colleagues (40), in a retrospective co- 
hort study of 6767 women 66 to 79 years of age, reported 
that risk for metastatic disease at diagnosis was 4396 lower 
in screened women. Our results confirm that regular mam- 
mography use is associated with earlier-stage disease in 
older women. We extend earlier findings to show that reg- 
ular mammography use is associated with elimination of 
age-related disparities in size and stage of breast cancer at 
diagnosis. Our findings were not affected by adjustment 
for factors that might contribute to overdiagnosis or selec- 
tion or length biases. 

Our results should be interpreted with an understand- 
ing of the extent to which the classic screening biases may 
have affected the findings. In particular, the observed effect 
of mammography use on size and stage of tumor— both 
within and across age groups—may be influenced by dif- 
ferences in access to care (selection bias), prognostic selec- 
tion (length bias), and the number of cancer cases diag- 
nosed in situ (overdiagnosis). These biases, in addition to 
lead-time bias, could also influence the relationship be- 
tween use of screening mammography and other out- 
comes, such as quality of life and survival from breast can- 
cer, which we did not address. 

To evaluate the effect of overdiagnosis and length and 
selection bias, we generated statistical models of tumor size 
and stage that excluded women with ductal carcinoma in 
situ and adjusted for pathologic grade and number of phy- 


Table 3. Mean Size of Tumors at Diagnosis in Women without Ductal Carcinoma In Situ 










Adjusted Mean Tumor Size in 















Previous Use of Screening Mean Tumor Size in Women Mean Tumor Size In Adjusted Mean Tumor Size In 

Mammography* 69-74 Years of Aget Women 275 Years of Aget Women 69-74 Years of Aget Women 275 Years of Aget 
*- mm ———— 

Nonuser 23.8 27.9 30.3 33.4 

Single user 17.2 19.0 243 25.5 

Regular user 15.0 15.1 23.0 22.7 


* Nonuser = no screening mammograms in the 2 years before diagnosis; single user = one screening mammogram in the 2 years before diagnosis; regular user = at least two 
mammograms obtained at least 11 months apart. For nonusers 69 to 74 years of age vs. nonusers at least 75 years of age, P< 0.001 (unadjusted and adjusted). 
For single users 69 to 74 years of age vs. single users at least 75 years of age, P < 0.001 (unadjusted) and P = 0.019 (adjusted). Por egy etn uo 0.74 years Or age ve 
users at least 75 years of age, P > 0.2 {unadjusted and adjusted). 

t Generated by adding the appropriate coefficients from an ordinary least-squares regression model for the main effects of age, previous mammography use, and their 
interaction. 

+ Based on a sample of 8805 women. Along with age and previous screening, the following were included in the model: race/ethnicity; Surveillance, Epidemiology, and End 
Results area; marital status; median household income; eouinebid conditions; grade of tumor; and number of physician visits. 
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Table 4. Incidence of Breast Cancer in 1995-1996" 

















Disease Stage at Annual Breast Cancer Incidence in Regular Annual Breast Cancer Incidence in Nonusers 
Diagnosis Mammography Users 
69-74 Years of Age 275 Years of Age 69-74 Years of Age 275 Years of Age 
< . —— € —n/10 000 women ee ee 
Ductal carcinoma in situ 14.0 15.4 3.8 2.3 
l 36.7 55.1 13.3 10.7 
i 17.5 21.4 99 10.8 
it 1.1 2.3 2.6 3.0 
IV 0.8 09 2.7 2.8 
All stages 69.8 94.6 32.1 29.5 





* Incidence rates were computed by using the number of breast cancer cases in the categories of screening use and age and the two 5% samples of women with cancer other 


than breast cancer and cancer-free controls. Numerators for the rates were the number of breast cancer cases, by stage, during 1995-1996 in each of the categories of ag 
screening use. The corresponding denominators were sums of the number of breast cancer cases 


and 


added to 20 times the number of non- breast cancer cases in the Surveillance, 








Epidemiology, and End Results program plus 20 times the number cf noncancer controls in each category of age and screening use. 


sician visits in the predisease period. Adjustment for these 
biases reduced the difference in mean tumor size between 
women age 69 to 74 years and women age 75 years and 
older who had not had previous screening mammography 
(from 3.4 mm to 3.1 mm). While this 3.1-mm difference 
in size remains highly statistically significant, it: clinical 
significance could reasonably be questioned. in other 
words, how important is a 3.1-mm difference in size at 
diagnosis to prognosis? To address that issue, we per- 
formed a survival analysis of all women age 65 years and 
older who received a diagnosis of breast cancer between 
1988 and 1993 in the SEER registry as a function of tumor 
size at diagnosis, controlling for age and SEER site. Each 
l-mm increase in size at diagnosis was associated with a 
0.896 increase in breast cancer death during 5 vears of 
follow-up (hazard ratio, 1.008 [95% CI, 1.007 to 1.008]). 
Thus, a 3.1-mm increase in tumor size at diagnosis would 
be associated with an approximate 2.596 increase in breast 
cancer mortality rate. 

Consistent with the effect of previous mammography 
use on stage at diagnosis, there was a shift in stage-specific 
incidence rates among regular mammography users com- 
pared with nonusers; regular users had higher rates of stage 
I and II disease and lower rates of stage IH and IV disease. 
As expected, the overall incidence of breast cancer was con- 
siderably higher in the women who had regular mammog- 
raphy (Table 4). 

Similar findings were reported in controlled trials of 
screening mammography (41, 42). For example, in the 
Swedish Two-County Trial (43 ), the rate of cancer detec- 
tion was approximately threefold higher in the screening 
group than in the control group (6 vs. 2 per 1000 cases per 
year), while in the United Kingdom Trial of Eary Detec- 
tion of Breast Cancer, the comparable rates were 5.2 versus 
1.7 per 1000 cases per year (41). The explanation usually 
given for this increased incidence in screened. versus un- 
screened populations is that initial screenings detect tu- 
mors that would not have been detected until later, pro- 
ducing a transient increase in the screened group. In 
addition, an overdiagnosis bias may contribute to the in- 
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crease. During our study period, many women who under- 
went mammography were doing so for the first time, par- 
ticularly those 75 years of age and older (15). 

The issue of distinguishing screening from diagnostic 
mammography also challenges all observational studies of 
mammography that use claims data. Screening mammog- 
raphy is performed on asymptomatic women, while diag- 
nostic mammography (unilateral or bilateral) is performed 
to investigate an abnormality (for example, a lump felt by 
a physician or on self-examination). Since diagnostic mam- 
mography is ordered to investigate suspicious findings, its 
yield, or true-positive rate, should be considerably higher 
than that of screening mammography. Thus, misclassifying 
diagnostic mammograms as screening mammograms 
would tend to inflate estimates of sensitivity and positive 
predictive value. In the context of our study and of previ- 
ous studies (29, 39, 40), misclassifying a true diagnostic 
mammogram as a screening mammogram, or vice versa, 
would also tend to blur the distinction between the screen- 
ing and nonscreening groups. That is, it would tend to 
reduce any true difference in tumor size and stage at diag- 
nosis between the women who had previously received 
screening mammography and those who had not. Missing 
data on mammography not captured in the claims system 
(for example, mammography received through free screen- 
ing programs) would also blur the distinction among 
screening groups and diminish differences in observed tu- 
mor sizes. Greater misclassification of screening groups 
among women age 69 to 74 years than among women age 
75 years and older could produce the patterns seen in 
Tables 2 and 3, where screening mammography was asso- 
ciated with greater reductions in tumor size among women 
age 75 years and older than in women age 69 to 74 years. 
However, we can think of no plausible mechanisms that 
would cause the rate of misclassification to vary substan- 
tially by age. 

Since our study used the linked SEER-Medicare data- 
base, our measures of patient characteristics and screening 
use are limited to those that can be generated from these 
data. In particular, since information on each patient's so- 
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cioeconomic status was not.available, we used the median 
household income in each patient's census tract to measure 
socioeconomic status (44). This group-level variable esti- 
mates the contextual or neighborhood effect of income, 
which limits our ability to capture individual effects (45). 

A major factor contributing to the poor survival of 
older women with breast cancer is delay in diagnosis (2-6). 
Our results suggest that the more advanced stage and larger 
size of breast cancer at diagnosis in older women are not 
present in women who have at least two screening mam- 
mograms in the 2 years before diagnosis. Moreover, we 
found no evidence that our findings are explained by over- 
diagnosis or by length or selection biases. Therefore, al- 
though our study did not completely assess outcomes such 
as mortality, survival, and quality of life, our results pro- 
vide strong, indirect evidence for recommending routine 
mammography screening in women 75 years of age and 
older. 

Our results do not address the important issue of 
when to stop mammography. Satariano and Ragland (46) 
concluded that early diagnosis of breast cancer would con- 
fer little or no survival benefit on women with many severe 
comorbid conditions. A similar argument should hold for 
very old women. The American Geriatrics Society ad- 
dressed this issue by suggesting that screening mammogra- 
phy be limited to women with a life expectancy of at least 
4 years (24). Further analyses of observational data, which 
assess survival, may shed more light on how to better de- 
fine the class of older women likely to benefit from mam- 


mography. 
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Health Care—Associated Bloodstream Infections in Adults: A Reason To 
Change the Accepted Definition of Community-Acquired. Infections 


N. Deborah Friedman, MBBS; Keith S. Kaye, MD, MPH; Jason E. Stout, MD, MHS; Sarah A. McGarry, MD; Sharon L. Trivette, RN; 
Jane P. Briggs, RN; Wanda Lamm, RN; Connie Clark, RN; Jennifer MacFarquhar, RN; Aaron L. Walton, MD; L. Barth Reller, MD; 


and Daniel J. Sexton, MD 


Background: Bloodstream Infections occurring in persons resid- 
ing in the community, regardless of whether those persons have 
been receiving health care in an outpatient facility, have tradition- 
ally been categorized as community-acquired Infections. 


Objective: To develop a new classification scheme for blood- 
stream infections that distinguishes among community-acquired, 
health care-associated, and nosocomial Infections. 


Design: Prospective observational study. 


Setting: One academic medical center and two community hos- 
pitais. 


Patients: All adult patients admitted to the hospital with blood- 
stream infection. 

Measurements: Demographic characteristics, living arrange- 
ments before hospitalization, comorbid medical conditions, factors 


predisposing to bloodstream infection, date of hospitalization, 
dates and number of positive blood cultures, results of microbio- 
logical susceptibility testing, dates of hospital discharge or death, 
and mortality rates at 3 to 6 months of follow-up. 


Results: 504 patients with bloodstream Infections were enrolled; 
143 (28%) had community-acquired bloodstream infections, 186 
(37%) had health care-associated bloodstream Infections, and 175 
(35%) had nosocomial bloodstream infections. Of the 186 pa- 
tents with health care-assoclated bloodstream infection, 29 re- 
sided in a nursing home, 64 were receiving home health care, 78 


A. review (1) found that nearly equal proportions 
of bacteremias were community acquired (4896) and 
nosocomial (5296). In the 1970s, by contrast, nearly two 
thirds of 500 bacteremic episodes were nosocomial (2). At 
present, patients with complicated conditions, such as can- 
cer or renal failure, are routinely cared for in outpatient 
settings, yet such patients are still categorized as having 
“community-acquired infections" when they are admitted 
to the hospital with bloodstream infection. The Centers for 
Disease Control and Prevention (CDC) surveillance defi- 
nitions include only nosocomial infection (3); infections 
that are not nosocomial are considered to be community 
acquired by default. 

The term nosobusial has been proposed to describe in- 
fections occurring in patients who are receiving care at 
home (4). However, this term applies only to illnesses in 
patients who receive care at home; it excludes patients in 
nursing homes and rehabilitation centers, patients receiv- 
ing dialysis, and patients receiving chemotherapy in physi- 
cians’ offices. Although the authors of a recent study (5) 
proposed creating a more inclusive category, health care- 


were recelving Intravenous or Intravascular therapy at home or in 
a clinic, and 117 had been hospitalized in the 90 days before their 
bloodstream Infection. Cancer was more common In patients with 
health care-assoclated or nosocomial bloodstream infection than 
In patients with community-acquired bloodstream Infection. Intra- 
vascular devices were the most common source of health care- 
associated and nosocomial Infections, and Staphylococcus aureus 
was the most frequent pathogen in these types of Infections. 
Methicillin-resistant S. aureus occurred with similar frequency in 
the groups with health care-associated infection (52%) and 
nosocomlal Infection (6196) but was uncommon In the group with 
communtty-acquired bloodstream Infection (14%) (P= 0.001). 
Mortality rate at follow-up was greater in patlents with health 
care-assoclated infection (29% versus 16%; P = 0.019) or noso- 
comial Infection (3796 versus 1696; P « 0.001) than In patients 
with community-acquired Infection. 


Conclusions: Health care-associated bloodstream Infections are 
similar to nosocomial Infections In terms of frequency of various 
comorbid conditions, source of infection, pathogens and their 
susceptibility patterns, and mortality rate at follow-up. A separate 
category for health care-associated bloodstream infections is jus- 
tifled, and this new category will have obvious Implications for 
choices about empirical therapy and infection-control survelllance. 


Ann intem Med. 2002;137:791-797. 
For author affiliations, see end of text. 
See editorial comment on pp 850-851. 
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associated infection, no consensus definition exists for this 
group of infections. 

We sought to devise a new classification scheme for 
bloodstream infections that distinguishes among and com- 
pares patients with community-acquired, health care~asso- 
ciated, and nosocomial infections. 


METHODS 

This prospective cohort study was done at Duke Uni- 
versity Medical Center (Durham, North Carolina), 
Durham Regional Hospital (Durham, North Carolina), 
and Nash General Hospital (Rocky Mount, North Caroli- 
na). Approval of the study protocol was obtained from the 
institutional review boards at each hospital, which waived 
the requirement for obtaining informed consent. 
Patient Selection 

Daily microbiology laboratory reports were reviewed 
and case-report forms were completed by either a physician 
or an infection-control practitioner on consecutive adult 
patients who were admitted to the hospital with blood- 


© 2002 American College of Physicians-American Society of Internal Medicine | 791 





ARTICLE | Health Care-Associated Bloodstream Infecticrs:in Adults 





Context 





Bloodstream infections are traditionally classified as 
community-acquired or hospital-acquired (nosocomial). 
Ideally, these classifications guide initial diagnostic and 
management decisions. As out-of-hospital care grows 
more complex, do we need finer classifications? 





lina shows that about one third of patients with blocd- 
stream infections have had recent contact with the health 
care system (health care-associated infections) through 
nursing homes, home health care programs, outpatient 
intravenous therapy, or recent hospitalizations. Staphylo- 
coccus aureus and intravascular devices were the most 
common pathogen and source, respectively, for both 
health care-associated and nosocomial infections. 





mial infections, a fact to be considered in selecting empiri- 
cal antibiotic therapy for these infections. 








~The Editors 


stream infections or developed bloodstream infections dur- 
ing hospitalization. Patients younger than 17 years of age 
and patients who visited the emergency department but 
were not hospitalized were excluded. 


Data Collection 

We collected data on demographic characteristics, 
medication use, blood cultures, comorbid medical condi- 
tions, results of antimicrobial susceptibility testing, and 
dates of admission and discharge or death. Mortalicy data 
were retrieved from medical records and a Social Security 
death registry Web site (6). The medical record was the 
gold standard for assessing mortality, and we searched for 
deaths by Social Security number only if the medical 
record was not definitive. Follow-up continued for a max- 
imum of 6 months after enrollment. 

A bloodstream-infection episode was defined by the first 
set of positive blood cultures in a series or by any new 
positive blood culture set occurring more than 48 hours 
after a previous positive result, unless it was clear to the 
investigator that the new positive culture was par: of the 
previous episode (2). To distinguish between true blood- 
stream infections and episodes of contamination, each pos- 
itive blood culture was assessed critically by one investiga- 
tor. All isolates were categorized as 1) true-posiive, 2) 
contaminated, or 3) of unknown clinical significance. The 
determination was made after review of the patients clin- 
ical history, physical findings, temperature at the time of 
blood culture, leukocyte count, number of positive blood 
cultures, results of cultures of specimens from other sites, 
imaging results, histopathologic findings, clinical course, 
and response to therapy (1). 
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Nosocomial bloodstream infection was defined by a pos- 
itive blood culture obtained from patients who had been 
hospitalized for 48 hours or longer (3). If a patient was 
transferred from another hospital, the duration of inpatient 
stay was calculated from the date of the first hospital ad- 
mission. 

Health care-associated bloodstream infection was defined 
by a positive blood culture obtained from a patient at the 
time of hospital admission or within 48 hours of admission 
if the patient fulfilled any of the following criteria: 

1. Received intravenous therapy at home; received 
wound care or specialized nursing care through a health 
care agency, family, or friends; or had self-administered 
intravenous medical therapy in the 30 days before the 
bloodstream infection. Patients whose only home therapy 
was oxygen use were excluded. 

2. Attended a hospital or hemodialysis clinic or re- 
ceived intravenous chemotherapy in the 30 days before the 
bloodstream infection. 

3. Was hospitalized in an acute care hospital for 2 or 
more days in the 90 days before the bloodstream infection. 

4. Resided in a nursing home or long-term care facility. 

Community-acquired bloodstream infection was defined 
by a positive blood culture obtained at the time of hospital 
admission or within the 48 hours after hospital admission 
for patients who did not fit the criteria for a health care- 
associated infection. 

Information about comorbid medical conditions, such 
as diabetes, chronic obstructive pulmonary disease, liver 
disease, active cancer, transplantation, or HIV infection, 
was obtained through medical record review, Active cancer 
was defined as a solid tumor or hematologic malignancy 
(except squamous-cell or basal-cell skin cancer) diagnosed 
or treated in the past 5 years. Vascular disease was defined 
by the clinical documentation of at least one of the follow- 
ing: coronary artery disease, cerebrovascular disease, pe- 
ripheral vascular disease, or aortic aneurysm. Renal failure 
was defined as a serum creatinine concentration greater 
than 177 mol/L (> 2.00 mg/dL). 

Factors predisposing to infection, such as chemother- 
apy, immunosuppressive therapy, and radiation therapy, 
were considered to be present if they had been adminis- 
tered within 30 days of the bloodstream infection. Neutro- 
penia was defined as an absolute neutrophil count of less 
than 500 cells/mm? within 30 days before the bloodstream 
infection. Immunosuppressive therapy included treatment 
with steroids, cyclophosphamide, azathioprine, methotrex- 
ate, mycophenolate mofetil, and calcineurin inhibitors. 

Sources of bloodstream infection were designated as 
culture confirmed (if the same organism was isolated from 
another site) or suspected (if clinical findings of infection 
were seen without microbiological proof). Primary blood- 
stream infections including intravascular device-associated in- 


féctions were defined according to the National Nosocomial 


Infections Surveillance System (3, 7). Secondary bloodstream 
infection was declared to be present when an organism iso- 


www.annals.org 





lated from a blood culture was related to an infection at 
another site, as defined by both CDC and other published 
criteria (3, 8). 


Microbiology 

All isolates from patients were identified and speciated 
by using standard microbiologic techniques (2). Antimi- 
crobial susceptibility testing was done according to Na- 
tional Committee for Clinical Laboratory standards (9), 


Statistical Analysis 

Statistical analysis was done by using SAS software, 
version 8.2 (SAS Institute, Inc., Cary, North Carolina). 
Distributions of baseline characteristics were analyzed by 
using the Wilcoxon rank-sum test for continuous variables. 
The chi-square test was used to assess associations among 
categorical variables, with 3 X 2 tables broken down into 
three 2 X 2 tables for pairwise comparisons. If any ex- 
pected value for a cell in one of the 2 X 2 tables was less 
than 5, the Fisher exact test was used and two-sided P 
values were reported. Associations between epidemiologic 
categories of infection and other variables were analyzed by 
using conditional fixed-effects logistic regression, Dummy 
variables (0/1) were used to represent two of the three 
hospitals (the third hospital being the baseline) as well as 
two of the three epidemiologic categories of infection, 
thereby adjusting for clustering of epidemiologic factors 
and outcomes by hospital site. This technique was vali- 
dated by comparison with Mantel-Haenszel chi-square. A 
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P value less than 0.05 was considered statistically signifi- 
cant. 


Role of the Funding Source 

The funding source had no role in the collection, anal- 
ysis, or interpretation of the data or in the decision to 
submit the manuscript for publication. 


RESULTS 

Between 16 October 2000 and 28 February 2001, a 
total of 1175 positive blood cultures were detected at the 
three study hospitals. Of these 1175 cultures, 476 were the 
result of contamination, 655 represented true bloodstream 
infections, and 44 were of unknown clinical significance. 
Seven of the 1175 were excluded from analysis because the 
patients were not admitted to the hospital. 

Coagulase-negative staphylococci (66%), gram-posi- 
tive rods (16%), and mixed skin flora (9%) constituted 
most of the contaminants. Either coagulase-negative staph- 
ylococci (64%) or yeast (11%) was present in three fourths 
of cases classified as bloodstream infection of unknown 
clinical significance. 

Five hundred four patients had a total of 648 blood- 
stream-infection episodes (mean episodes per patient, 1 
(range, 1 to 4]). Only the first episode of bloodstream 
infection was analyzed; subsequent episodes were excluded. 

Of the 504 patients, 143 (28%) had community- 


Table 1. Characteristics of 504 Patients with Bloodstream Infections from Three Hospitals * 








Characteristic Patients from Patients from 
DUMC (n = 330) DRH (n = 110) 

Mean age + SD (median), y 58 + 17 (59) 65 + 19 (71) 
Men, n (96) 182 (55) 57 (52) 
Race, n (%) 

White 194 (59) 67 (61) 

Nonwhite 136 (41) 43 (39) 
Living arrangements before 

hospitalization, n (%) 

Private residence 307 (93) 92 (84) 

Other 23 (7) 18 (16) 
Comorbid conditions, n (96) 

Vascular disease 130 (39) 49 (45) 

Renal failure 113 (34) 20 (18) 

Hemodialysis 46 (14) 5(5) 

Diabetes mellitus 91 (28) 28 (25) 

Cancer 104 (32) 22 (20) 

Chronic obstructive pulmonary 

disease 47 (14) 23 (21) 

Liver disease 32 (10) 10) 

Transplantation 41 (12) 0 

HIV infection 15 (5) 5(5) 
Factors predisposing to bloodstream 

infection, n (%) 
Immunosuppressive therapy 73 (22) 10 (9) 
Chemotherapy 51 (15) 7 (6) 
eutropenia 26 (8) 4 (4) 
Radiation therapy 11 (3) 10) 





Patients from Total Patients P Values 
NGH (n = 64) (n = 504) RE ae PO oad, 
DUMC DUMC DRH 
vs. DRH vs. NGH vs. NGH 
63 * 20 (67) 60 + 18 (61) «0.001 0.069 20.2 
30 (47) 269 (53) 20.2 20.2 20.2 
18 (28) 279 (55) 202 «20,001 «0.001 
46 (72) 225 (45) 
54 (84) 453 (90) 0.16 0.025 0.2 
10 (16) 51 (10) 
26 (41) 205 (41) 20.2 20.2 20.2 
21 (33) 154 (31) 0.002 0.2 0.028 
10 (16) 61 (12) 0.008 202 0.012 
24 (38) 143 (28) 20.2 0.11 0.094 
8 (13) 134 (27) 0.021 0.002 0.2 
13 (20) 83 (16) 0.098 20.2 20.2 
6 (9) 39 (8) 0.002 >0.2 0.011 
0 41 (8) «0.001 0.003 1.0 
5 (8) 25 (5) 1.0 20.2 20.2 
8 (13) 91 (18) 0.003 0.081 20.2 
2(3) 60 (12) 0.015 0.008 20.2 
10 31 (6) 0.13 0.067 20.2 
2(3) 14 (3) 0.18 20.2 20.2 





* DRH = Durham Regional Hospital, DUMC = Duke University Medical Center; and NGH = Nash General Hospital. 
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Table 2. Comorbid Medical Conditions in 504 Patients with Bloodstream Infections, by Epidemiologic Type of Infection* 




















Condition Patients with Patients with Patients with P Values 
Community- Health Care- Nosocomial BSI n PE E ea CR E, ees disset aida = 
Acquired BSI Associated BSI (n = 175) Community- Health Care- 
(n = 143) (n = 186) Acquired BSI vs. Acquired BSI vs. Associated BSI vs. 
Health Care- Nosocomial BSI Nosocomial BS! 
Associated BSI 
< n (?5) - > 
Renal failure 32 (22) 73 (39) 49 (28) 0.019 20.2 0.041 
Diabetes 39 (27) 57 (31) 47 Q7) 20 203 02 
Vascular disease 50 (35) 80 (43) 75 (43) 20.2 0.19 20.2 
Cancer 18 (13) 55 (30) 61 (35) 0.003 0.001 202 
Chemotherapy 0 (0) 32 (17) 28 (16) 20.2 70.2 0.2 
Neutropenia 0(0) 13 (7) 18 (10) 20.2 20.2 20.2 
Chronic obstructive 
pulmonary 
disease 25 (17) 27 (15) 31 (18) 20.2 0.2 20.2 
Transplantation 7 (5) 17 (9) 17 (10) 20.2 20.2 -0.2 
Immunosuppressive 
therapy 17 (12) 36 (19) 38 (22) 0.17 0.16 20.2 
HIV infection 13 (9) 6 (3) 6 (3) 0.032 0.060 203 
Liver disease 8 (6) 20 (11) 11 (6) >0.2 >0.2 0.096 





* BSI = bloodstream infection. 


acquired bloodstream infections, 186 (37%) had health 
care—associated bloodstream infections, and 175 (35%) 
had nosocomial bloodstream infections. Community- 
acquired infections occurred more frequently at the two 
community hospitals (71 of 174 patients [4196]) than at 
the university teaching hospital (72 of 330 patients [2296]) 
(P « 0.001). Conversely, nosocomial infections eccurred 
more frequently at the university teaching hospital (142 of 
330 patients [43%] than at the two community hospitals 
(33 of 174 patients [1996]) (P « 0.001). 

First episodes of bloodstream infection comprised 577 
isolates from 504 patients; that is, 114 of 504 patients 
(2396) had polymicrobial infections. Patients had a median 
of 2 positive blood culture sets (interquartile range [IQR], 
1 to 2; range, 1 to 15). 

The mean age of the study patients was 60 years. Ap- 
proximately two thirds of the study cohort was admitted to 
Duke University Medical Center (Table 1). Twenty-nine 
percent of patients (146 of 504) either were admitted to an 
intensive care unit after onset of their bloodstream infec- 
tion or developed a bloodstream infection while in, or 
within 7 days of being in, an intensive care unit. 


Health Care-Associated Bloodstream Infection 

Twenty-nine of 186 patients with health care~associ- 
ated bloodstream infections (1696) resided in a nursing 
home, 64 (3496) received home health care, 78 (4296) re- 
ceived home- or clinic-based intravenous therapy er dialy- 
sis, and 117 (6396) had been hospitalized in the 90 days 
before their bloodstream infection. 


Comorbid Medical Conditions and Factors Predisposing 
to Bloodstream Infection 

The most frequent comorbid medical conditions were 
vascular disease (41% of the 504 total patients), renal fail- 
ure (3196), and diabetes mellitus (2896). Diabetes mellitus, 
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vascular disease, and chronic obstructive pulmonary disease 
were equally common in the three groups of patients 
(Table 2). Renal failure was more common in patients 
with health care-associated infection; HIV infection was 
more common in those with community-acquired infec- 
tion. Cancer was more common in the groups with health 
care-associated and nosocomial infections than in the 
group with community-acquired infection (Table 2). 


Source of Bloodstream Infection 

A proven (n = 234) or suspected (7 = 210) source of 
bloodstream infection was identified in 444 of 504 study 
patients (88%). Bloodstream infections were considered to 
be primary in 208 patients (40%) and secondary in 296 
patients (60%). An intravascular device was the most com- 
mon source of bloodstream infection (148 of 444 patients 
[3396]), and urinary tract infection was the second most 
common source (114 of 444 patients [2696]). 

Patients with health care-associated and nosocomial 
bloodstream infections had similar frequencies of intravas- 
cular-device-related and gastrointestinal tract-related bac- 
teremias, and patients with community-acquired blood- 
stream infection had more bloodstream infections that 
were secondary to urinary tract infection (Table 3). 


Pathogens 

The two pathogens most often responsible for com- 
munity-acquired bloodstream infections were Escherichia 
coli and Streptococcus pneumoniae. Staphylococcus aureus was 
the most common pathogen in patients with health care- 
associated and nosocomial bacteremia. The second and 
third most common pathogens in patients with nosocomial 
bloodstream infection were Staphylococcus epidermidis and 
Enterococcus species. Candida species caused only 2 of 143 
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community-acquired bloodstream infections, but it caused 
10 of 175 nosocomial bloodstream infections (P = 0.04). 


Microbiological Susceptibility Data 

Seventy-three of the 145 patients with bloodstream 
infection due to S. aureus were infected with methicillin- 
resistant 5. aureus (MRSA). Only 3 patients with commu- 
nity-acquired bloodstream infection were infected with 
MRSA (2%); in contrast, 35 of 186 patients (19%) with 
health care~associated bloodstream infection and 35 of 175 
patients (20%) with nosocomial bloodstream infection had 
MRSA bacteremia. Of the 35 patients with health care- 
associated cases of MRSA bacteremia, 23 had been hospi- 
talized in the previous 90 days, 15 had received home in- 
travenous therapy or nursing care, 16 were receiving 
dialysis or chemotherapy, and 8 resided in a nursing home. 
All 3 patients with community-acquired MRSA infection 
had been hospitalized in the previous 12 months (one had 
been hospitalized 6 months before the bacteremia; one, 9 
months before the bacteremia; and one, 12 months before 
the bacteremia). 

Enterococci manifesting resistance to ampicillin and 
vancomycin were more common in patients with nosoco- 
mial bloodstream infection than in patients with health 
care-associated bloodstream infection. They were absent in 
patients with community-acquired bloodstream infection. 
Ampicillin-sulbactam and ciprofloxacin resistance oc- 
curred with similar frequency in Enterobacteriaciae isolated 
from patients with health care-associated and those with 
nosocomial bloodstream infection and was infrequent in 
the group with community-acquired infection. 

Length of Stay and Mortality 

The median duration of hospital stay for all study pa- 
tients was 8.5 days (IQR, 5 to 20 days; range, 0 to 225 
days). Patients with nosocomial bloodstream infection had 
longer median durations of hospital stay (23 days (IQR, 
13.5 to 45 days]) than did patients with health care—asso- 
ciated bloodstream infection (7 days [IQR, 4 to 15 days]) 
or community-acquired bloodstream infection (6 days 
QR, 4 to 8.5 days]). 

The crude inpatient mortality rate for all patients with 
bloodstream infection was 21% (108 of 504 patients). No 
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statistically significant difference was seen in inpatient 
mortality rates among the three hospitals. However, signif- 
icantly more in-hospital deaths were seen in the group with 
nosocomial bloodstream infection (52 of 175 patients 
(30%]) than in the groups with health care—associated 
bloodstream infection (37 of 186 patients [2096]; P = 
0.038) and community-acquired bloodstream | infection 
(19 of 143 patients [13%]; P = 0.002). Patients with 
health care-associated and community-acquired infection 
did not differ with respect to inpatient mortality rates (P = 
0.15). A total of 33 patients died 3 to 6 months after 
hospitalization (of the 504 study patients, a total of 141 
died [2896]). The death rate was higher in the group with 
health care-associated infection than in the group with 
community-acquired infection (29% versus 16%; P= 
0.019) and in the nosocomial group than in the commu- 
nity-acquired group (37% versus 1696; P « 0.001). The 
mortality rate at follow-up did not differ in the groups 
with nosocomial and health care-associated infections 
(P = 0.19). 


DISCUSSION 

Our definition of health care-associated bloodstream 
infection was empirically derived after a critical review of 
several studies published in the past decade. For example, 
we extended the definition to include patients receiving 
hemodialysis because they have high rates of bloodstream 
infection and are often infected or colonized with resistant 
bacteria as outpatients (10—12). Similarly, residence in a 
nursing home or other long-term care facility places persons 
at risk for colonization or infection with MRSA (13-15). 

Bloodstream infections that occur in persons who re- 
side in che community have been categorized as commu- 
nity-acquired bacteremias even if the persons are receiving 
out-of-hospital medical therapy (16, 17). For example, a 
recent study (18) reported that 91% of 57 episodes of S. 
aureus bacteremia in patients with HIV infection were 
community acquired, even though 78% of these patients 
had had an indwelling intravascular catheter when they 
developed infection. In another study (17), more than one 
fifth of community-acquired S. aureus bacteremias from 


Table 3. Source of Bloodstream Infection, by Epidemiologic Type of Infection* 














Source of BSI Patients with Patients with 
Community- Health Care- 
Acquired BSI Associated BSI 
(n = 125) (n = 168) 
So ae = 
Intravascular device 0 70 (42) 
Urinary tract infection 58 (46) 29 (17) 
Pneumonia 34 27) 27 (16) 
Gastrointestinal tract infection 5 (4) 28 (17) 





78 (52) NA NA >0.2 
27 (18) «9.004 «9,004 00.2 
24 (16) 0.10 0.18 0.2 
2003) 0.004 0.056 0.15 





Patients with P Values 

Nosocomial BSI —€—À —— RM ——— «P 

(n = 151) Community- Community- Health Care- 
Acquired BSI vs. Acquired BSI vs. Associated BSI vs. 
Health Care- Nosocomial BSI Nosocomial BSI 


Associated BSI 











* BSI = bloodstream infection; NA = nor available. 
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1990 to 1993 were related to intravascular devices; no cases 
from 1980 to 1983 were related to these devices. Home- 
based intravenous therapy has an overall incidence of bac- 
teremia of 296 to 4.296 with an estimated risk for blood- 
stream infection of 2 per 1000 catheter-days (4, 16, 19, 20). 

Morin and Hadler (5) recently proposed a definition 
for a new category, health care-associated bloodstream in- 
fections due to S. zureus. They categorized community- 
acquired S$. aureus bloodstream infections into three 
groups: “health care-associated," “with underlying medical 
condition,” and “with no underlying medical condition.” 
The category of “health care—associated bloodstream infec- 
tion” included outpatients with indwelling vascular de- 
vices, patients receiving dialysis, and patients who had been 
hospitalized within the past 12 months. In contrast to us, 
Morin and Hadler categorized bloodstream infections as 
nosocomial if patients resided in a nursing home or long- 
term care facility. Sixty-two percent of patients with com- 
munity-acquired bacteremia had health care—associated 
bacteremia, 71% had been hospitalized in the previous 12 
months, 32% were receiving hemodialysis, and 49% had 
an indwelling device. 

In results similar to those of Morin and Hadler, we 
found that 68 of 88 patients who had non-nosocomial 
bloodstream infections caused by S. aureus had health care- 
associated infections. Sixty-two percent of these 68 patients 
had been hospitalized in the previous 3 months, 32% were 
receiving hemodialysis, and 4496 had received outpatient 
intravenous therapy before their bloodstream infection. 
However, unlike Morin and Hadler, who reported that 
only 16% of patients with health care-associated $. aureus 
bloodstream infection were infected with MRSA, we found 
that 51% of our patients with health care-associated 
bloodstream infections due to S. aureus had MRSA infec- 
tion. This difference in rates of MRSA may reflect differ- 
ences in the prevalence of MRSA and case-mix between the 
hospitals in the two studies. 

We chose previous hospitalization within 3 months as 
the criterion by which to categorize patients as having 
health care—associated bloodstream infection, whereas 
Morin and Hadler used hospitalization in the preceding 12 
months. Had we used Morin and Hadler’s criterion, 30 
additional patients would have been classified as having 
had health care-associated bloodstream infections. The 3 
patients who were defined as having community-acquired 
MRSA infection and the 4 patients with resistant gram- 
negative pathogens would also have been classified as hav- 
ing had health care-associated bloodstream | infection. 
However, all of the remaining 23 patients with community- 
acquired infection who had been hospitalized within the 
past year had had bloodstream infections caused by anti- 
biotic-susceptible organisms; 6 were infected with E. coli, 
and 4 were infected with S. pneumoniae. 

Of 186 patients in our study with health care—associ- 
ated bloodstream infection, 117 (63%) had been hospital- 
ized in the preceding 3 months. Previous hospitalization is 
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a known risk factor for colonization with MRSA, vanco- 
mycin-resistant enterococci, and fluoroquinolone-resistant 
gram-negative organisms in patients residing both in the 
community and in long-term care facilities (14, 21, 22), 
and asymptomatic colonization with both MRSA and 
vancomycin-resistant enterococci may persist for months 
to years (23-25). 

Patients with health care-associated bloodstream in- 
fections in our cohort closely resemble those with nosoco- 
mial infections in the following ways: 1) frequency of can- 
cer and HIV infection, 2) source of infection, 3) frequency 
of S. aureus and MRSA as pathogens, and 4) mortality rates 
at follow-up. Notable differences between the two groups 
were seen in frequency of renal failure, duration of hospital 
stay, and inpatient mortality rate. 

Nosocomial bloodstream infections are often caused 
by S. epidermidis, are associated with the use of intravascu- 
lar catheters, and result in both increased length of stay and 
increased crude mortality rates (26, 27). In our study, S. 
epidermidis caused 44 of 175 nosocomial bloodstream in- 
fections (2596); intravascular catheters were the source of 
infection in 78 of 175 patients (4596). Length of stay and 
in-hospital mortality rate were greater in the group with 
nosocomial bloodstream infection than in other groups. 

This study has limitations. Our results may have been 
biased by local patterns of health care and antimicrobial 
resistance that are different from those in other areas of the 
world. Given the large populations served by the three 
study hospitals, their overlap with areas served by other 
hospitals, and the many agencies providing community- 
based health care in the region, we could estimate neither a 
suitable denominator nor the actual incidence of blood- 
stream infection by each individual category. 

Finally, our definition of health care-associated blood- 
stream infection may have been excessively broad in some 
aspects, yet imprecise in other ways. For example, the 
3-month cut-off for recent hospitalization could have been 
expanded to 12 months in light of the long-lived persis- 
tence of colonization with resistant. bacteria. (23-25). In 
addition, our category of health care-associated infections 
includes a heterogeneous group of persons, and not all 
subsets of this group are identical in their risks for and 
predictors of infection. 

Our results suggest that empirical antibiotic therapy 
for patients with known or suspected health care-associ- 
ated and nosocomial bloodstream infections should be sim- 
ilar. In contrast, patients with community-acquired blood- 
stream infection are often infected with antibiotic-sensitive 
organisms, and their prescribed therapy should reflect this 
pattern. 

For the reasons cited above, a category for health care- 
associated bloodstream infection is needed. Future studies 
should validate this category for infections other than 
bloodstream infections and examine subsets of patients 
with health care-associated infections. The CDC and in- 
dividual hospital infection-control surveillance programs 
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should redefine infections to accommodate a new category 
of health care~associated infections. Collecting surveillance 
data on health care~associated and nosocomial infections 
would help clinicians choose empirical antibiotic therapy 
and would have obvious implications for professionals in- 
volved in the care of sick patients in community settings. 
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Background: Physiologic evidence suggests that use of alcohol 
increases the risk for breast cancer through a hormona! mecha- 
nism, but the relationship among breast cancer, alcohol, and post- 
menopausal hormones (PMH) remains unclear. 


Objective: To examine the relation between concurrent use of 
alcohol and PMH and invasive breast cancer. 


Design: Prospective cohort study 
Setting: Nurses' Health Study. 
Participants: 44 187 postmenopausal women. 


Measurements: Self-reported data on PMH use and breast can- 
cer obtained from biennial questionnaires completed from: 1980 to 
1994 and average alcohol consumption in 1980, 1984, 1986, and 
1990. 


Results: 1722 women developed invasive breast cancer. Risk for 


breast cancer was elevated in women who currently used PMH for 
5 or more years and did not drink alcohol (relative risk, 1.32 [95% 
Cl, 1.05 to 1.66]) and those who never used PMH but drank 20 or 
more g (1.5 to 2 drinks) of alcohol daily (relative risk, 1.28 [CI, 
0.97 to 1.69]). Current users of PMH for 5 or more years who 
consumed 20 or more g of alcohol daily had a relative risk for 
breast cancer nearly twice (1.99 [CI, 1.42 to 2.79]) that of non- 
drinking nonusers of PMH. A hypothetical postmenopausal 
woman whose lifetime risk for breast cancer is 4% could increase 
her risk to 8% with 5 or more years of current PMH use and 
consumption of more than one alcoholic drink daily. 


Conclusions: Both alcohol consumption and PMH use were 
associated with an increased incidence of breast cancer. Women 
who are currently taking PMH may want to consider the added 
risks of regular alcohol consumption. 


Ann intern Med. 2002;137:798-804. 
For author affiliations, see end of text. 
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ince the first epidemiologic study linking risk for breast 
cancer and alcohol consumption (1), many mechanisms 
have been postulated to explain how alcohol intake in- 
creases the risk for breast cancer. These proposed mecha- 
nisms include disruption of cell membrane integrity, direct 
cytotoxic effect, interference with DNA repair, and impair- 
ment of hepatic metabolism of carcinogens. Physiologic 
evidence strongly suggests that alcohol increases risk for 
breast cancer, at least in part, by altering circulating steroid 
hormone levels. In premenopausal women, alcohol con- 
sumption increased both plasma and urinary levels of es- 
tradiol and estrone by 15% to 30%, depending on the 
phase of the menstrual cycle (2). In postmenopausal 
women taking postmenopausal hormones (PMH), acute 
ingestion of alcohol caused an average increase of 300% in 
estradiol levels compared with placebo. This effect of alco- 
hol was not demonstrated in women not taking PMH (3). 
Although both PMH use and alcohol consumption are 
important modifiable risk factors in the development of 
invasive breast cancer in postmenopausal women, the in- 
teraction between the two has not been well quantified. 
The magnitude of the risk for breast cancer associated 
with PMH use has been clarified as follow-up has accumu- 
lated in large prospective cohort studies. In a reanalysis of 
worldwide data, a relative risk for breast cancer of 1.35 
(9596 CI, 1.21 to 1.49) was reported among current users 
of PMH for 5 or more years compared with never-users (4). 
Alcohol intake has also been consistently associated 
with an increased risk for breast cancer. In a pooled anal- 
ysis of six large prospective cohort studies, multivariable 
relative risks were 1.16 (CI, 0.98 to 1.38) for women who 
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consumed 15.0 to 30.0 g of alcohol daily (about 1.5 to 2.5 
drinks) and 1.41 (CL 1.18 to 1.69) for those who con- 
sumed 30.0 to 60.0 g/d (about 2.5 to 4 drinks) compared 
with women who did not drink alcohol (5). A meta-anal- 
ysis that used data from both cohort and case-control stud- 
ies had similar findings (6). 

Previous epidemiologic studies have been inconclusive 
in characterizing the interaction between alcohol and 
PMH use. With shorter follow-up in the Nurses’ Health 
Study, exploratory analyses revealed that risk for breast 
cancer was elevated in users of PMH who drank more than 
15 g of alcohol daily (age-adjusted relative risk, 1.56 [CI, 
1.2 to 2.0])) but not in PMH users who did not drink 
alcohol (age-adjusted relative risk, 0.99 [CI, 0.62 to 1.60]). 
At that time, the confidence intervals were wide and there 
was insufficient power to further characterize the interac- 
tion (7). The Iowa Women's Health Study, a prospective 
cohort study of 41 837 postmenopausal women, reported 
similar results after 3 years of follow-up. When alcohol 
abstainers and never-users of PMH were used as the refer- 
ence group, PMH users who did not drink alcohol had a 
multivariable relative risk for breast cancer of 0.88 (CI, 
0.67 to 1.15) compared with 1.83 (CI, 1.18 to 2.85) for 
PMH users who consumed more than 15 g of alcohol daily 
(8), Several case-control studies, however, found no differ- 
ence in the alcohol effect between PMH users and nonus- 
ers (9—13). The recent pooled analysis did not find an 
interaction between PMH and alcohol consumption, but 
the failure to update information on alcohol and PMH use 
may have led to misclassification of concurrent use (5). 
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Therefore, we sought to clarify the risks of alcohol and 
PMH use, both separately and concurrently. 


METHODS 

The Nurses’ Health Study cohort was established in 
1976, when 121700 female registered nurses 30 to 55 
years of age completed a baseline questionnaire that in- 
cluded items on risk factors for cancer and cardiovascular 
disease. Every 2 years, follow-up questionnaires have been 
mailed to update information. 


Dietary Data 

Dietary information was first collected in 1980, when 
participants completed a semi-quantitative food-frequency 
questionnaire and reported their average frequency of con- 
sumption of specific food and beverage items during the 
previous 12 months. Consumption of beer, wine, and spir- 
its was ascertained in separate items. Alcohol consumption, 
in grams per day, was calculated as the sum of the daily 
number of drinks multiplied by the average alcohol con- 
tent per type of alcoholic beverage (12.8 g of alcohol per 
12-oz serving of beer, 11.0 g per 4-oz serving of wine, and 
14.0 g per standard serving of spirits) (14). The dietary 
data were updated in 1984, 1986, and 1990. Alcohol in- 
take as measured by the food-frequency questionnaire was 
highly correlated with intake as calculated from detailed 
food diaries completed by a sample of study participants 
(Spearman rank-correlation coefficient — 0.90) (15). 


Sample for Analysis 

In 1980, 98 462 nurses returned the dietary question- 
naires. Women who left 10 or more food items blank 
(496), those with implausibly high or low scores for total 
food intake (2.796), and those who reported any diagnosis 
of cancer (except nonmelanoma skin cancer) before 1980 
were excluded from analysis. Women who developed any 
type of cancer (except nonmelanoma skin cancer) were 
censored at the time of their report of the diagnosis. 

Our analysis is limited to postmenopausal women. A 
woman was classified as postmenopausal from the time she 
returned a questionnaire reporting natural menopause or 
hysterectomy with bilateral oophorectomy. Self-report of 
natural menopause and extent of ovarian surgery has been 
shown to be highly accurate and reproducible (16). 
Women who reported that their menses ended after hys- 
terectomy without bilateral oophorectomy were considered 
hormonally premenopausal and were thus excluded from 
the analysis until the age at which narural menopause had 
occurred in 9096 of the cohort (54 years for current ciga- 
rette smokers and 56 years for nonsmokers), at which time 
they were considered postmenopausal. Menopausal status 
was updated every 2 years, and the sample was expanded to 
include women who became postmenopausal after 1980. 
Women for whom information on a covariate or exposure, 
such as use of PMH or alcohol, was missing on a specific 
questionnaire were excluded from the analysis for that 
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Context 


Evidence links alcohol and breast cancer and suggests a 
hormonal mechanism. However, the relationships between 
alcohol, postmenopausal hormone use, and breast cancer 
are unclear. 


Contribution 


Using self-reported data from a cohort of nurses, this 
study showed that =1.5 drinks/d and =5 years of post- 
menopausal hormone replacement therapy are associated 
with increased risk for breast cancer. The relative risk for 
breast cancer was 1.32 for postmenopausal hormones 
alone, 1.28 for alcohol alone, and 1.99 for both. 








Implications 





Women should consider increased risk for breast cancer 
when deciding about drinking alcohol, taking postmeno- 
pausal hormones, and, especially, both together. 





—The Editors 


2-year period but reentered the analysis when the informa- 
tion was complete. The Appendix Table (available at www 
.annals.org) shows the distribution of missing data. 

For this analysis, 27 262 women met the aforemen- 
tioned criteria and entered the initial follow-up period 
(1980 to 1982). By 1994, the beginning of the final 2-year 
follow-up period, 44 186 women were postmenopausal 
and eligible for analysis. 


Identification of Cases of Breast Cancer 

The primary end point was diagnosis of invasive breast 
cancer. On each questionnaire, we asked whether breast 
cancer had been diagnosed and, if so, the date of diagnosis. 
We routinely searched the National Death Index for deaths 
among women who did not respond to the questionnaires. 
We asked all women who reported breast cancer (or next of 
kin for those who had died) for permission to review the 
pertinent medical records for confirmation. Pathology re- 
ports, obtained in 96% of cases, showed a 99.4% confir- 
mation rate. Because of the accuracy of participants’ self- 
reports, analyses were based on all cases of incident invasive 
breast cancer. Carcinomas in situ were excluded. Fol- 
low-up of the cohort for identification of nonfatal breast 
cancer was 95% complete. 


Statistical Analysis 

Follow-up began in 1980 and terminated with the di- 
agnosis of any type of cancer, death, or 1 June 1996, 
whichever came first. Use of PMH (current, past, or never) 
at the time of the questionnaire was used to define the 
subsequent 2-year period. Alcohol intake for the first 
follow-up period was defined by the response to the 1980 
dietary questionnaire and was updated with responses from 
the 1984, 1986, and 1990 questionnaires. For the 2-year 
periods in which dietary questionnaires were not readmin- 
istered, alcohol intake from the previous period was used. 
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Table 1. Alcohol Consumption, Postmenopausal Hormone Use, 
and Risk Factors for Breast Cancer among Postmenopausal 
Women in the Nurses’ Health Study in 1982 and 1994* 














Characteristic Year 
1982 1994 
Participants, n 29 867 44 1&6 
Median age, y 55.8 €2,7 
Alcohol intake 
Mean, g/d 6.8 5.3 
Median, g/d 1.8 14 
Average daily intake, n (%) 
None 9842 (33.0) 17 429 (39.5) 
0.1-4.9 g 9419 (31.5) 
5.0-9.9 g 3102 (10.4) 
10.0-19.9 g 4708 (15.8) 
z200g 2796 (9.4) 29%% (6.6) 
Type of menopause, n (76) 
Natural 19 583 (65.6) 27 202 (61.6) 
Surgicalt 7203 (24.1) 7812 (17.7) 
Other 3081 (10.3) 9172 (20.8) 
Postmenopausal hormone use, n (%) 
Never 16 150 (54.1) 14 189 (32.1) 
Past 7567 (25.3) 9889 (22.4) 
Current, <5 years’ duration 2649 (8.9) 6179 (13.8) 
Current, 25 years’ duration 3501 (11.7) 13 989 (31.7) 
Type of PMH use 
Estrogen alone 5791 (94.2) 11 164 (55.5) 
Estrogen and progesterone 194 (3.2) 8222 (40.9) 
Other 165 (2.7) 722 (3.6) 
L 
* Not all percentages may total 100% because of rounding errors. PME: = post- 


menopausal hormones. 
+ Defined as both hysterectomy and bilateral oophorectomy. 


Despite the high correlation between alcohol consumption 
in 1980 and 1990 (Spearman rank-correlation coefficient = 
0.71; P< 0.001), updated alcohol intake was chosen be- 
cause analyses that used 1980 alcohol consumptior with- 
out updating failed to show as consistent a dose-response 
relationship. 

Postmenopausal women were categorized into ! of 20 
groups according to average daily alcohol intake (no alco- 
hol, <2 drinks/wk [0.1 to 4.9 g/d], 3 to 6 drinks/wk [5.0 
to 9.9 g/d], about 1 drink/d [10.0 to 19.9 g/d], or 22 
drinks/d [220.0 g/d]) and PMH use (never, past, current 
with <5 years’ use, or current with 25 years’ usc). The 
alcohol use categories divided the cohort into 5 groups of 
roughly equivalent size. Current PMH users were classified 
into those who used PMH for less than 5 years or 5 or 
more years because the effect of PMH on risk for breast 
cancer is significantly greater with longer duration of use (4). 

Relative risks were calculated as a measure of associa- 
tion. Pooled logistic regression, which approximates the 
results of time-dependent proportional hazards models 
when intervals between outcome events are short and the 
probability of an event in each interval is small (17), was 
used to compute age-adjusted and multivariable-adjusted 
relative risks and 95% CIs. Covariates in the model in- 
cluded age (continuous), age at menopause (continuous), 
type of menopause (natural, surgical with bilateral sopho- 
rectomy, other), age at menarche (continuous), parity (nul- 
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liparous, 1 to 2 births, 72 births), age at first birth (nul- 
liparous, <22 years, 23 to 25 years, >25 years), weight 
gain of more than 10 kg since 18 years of age (yes or no), 
family history of breast cancer in a first-degree relative (yes 
or no), and self-report of benign breast disease (yes or no). 
An interaction between alcohol and PMH use was evalu- 
ated by using a likelihood ratio test with a cross-product 
interaction term representing the duration of PMH use 
and alcohol intake and a Wald test comparing the param- 
eter estimates for alcohol effect among different categories 
of PMH use. For all covariates, complete case analysis was 
performed. All analyses were performed by using SAS soft- 
ware, version 6.0 (SAS Institute, Inc., Cary, North Carolina). 


Role of the Funding Source 

The research was completely funded by the National 
Institutes of Health. The funding source had no part in 
collecting, analyzing, or interpreting the data. 


RESULTS 

During 557 984 person-years of follow-up, 1722 cases 
of invasive breast cancer were identified among postmeno- 
pausal women with complete data on alcohol and PMH 
use. Table 1 shows the distribution and changes over time 
in alcohol and PMH use. Questions about specific types of 
PMH were first asked in 1982. Consistent with national 
trends (18, 19), alcohol use has decreased and PMH use 
has increased. In 1982, 11.7% of the postmenopausal co- 
hort were current PMH users, which more than doubled to 
31.7% in 1994. Among PMH users, estrogen alone re- 
mained the most popular therapy, but combination estro- 
gen and progesterone gained popularity, increasing from 
3.296 to 40.9% of current PMH users in 1994. 

Table 2 shows the main effect of alcohol and PMH 
use. Risk for breast cancer increased with both increasing 
alcohol intake and PMH use. Current PMH use was more 
strongly associated with risk for breast cancer than was past 
use, and current use for 5 or more years was associated with 
greater risk than was less than 5 years of use. Consumption 
of 10.0 to 19.9 g of alcohol daily was associated with a 
multivariable relative risk of 1.22 (CI, 1.06 to 1.42), and 
consumption of 20.0 or more g of alcohol daily was asso- 
ciated with a multivariable relative risk of 1.33 (CI, 1.12 to 
1.58), consistent with a linear relationship. At consump- 
tion of less than 10.0 g of alcohol daily, risk for breast 
cancer was not significantly increased (relative risk, 1.07 
(Cl, 0.95 to 1.20]) for 0.1 to 4.9 g/d and 0.99 [CI, 0.83 to 
1.18] for 5.0 to 9.9 g/d). The test for trend for alcohol 
(analyzed as a continuous variable) was significant (P < 
0.001). 

To investigate the effect of concurrent alcohol and 
PMH use, postmenopausal women were classified into 1 of 
20 categories according to alcohol and PMH use (Table 3). 
Compared. with nondrinkers who never used PMH, cur- 
rent PMH users for 5 or more years who consumed 20 or 
more g of alcohol daily had an adjusted relative risk for 
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Table 2. Relative Risk for Invasive Breast Cancer In Postmenopausal Women, by Alcohol Intake and Postmenopausal Hormone 


Use, 1980-1996 









Substance Cases of Breast 


Cancer, n 

Alcohol intaket 

None 594 

0.1-4.9 g/d 538 

5.0-9.9 g/d 166 

10-19.9 g/d 257 

=20.0 g/d 167 
Postmenopausal hormone use 

Never 680 

Past 378 

Current, <5 years 262 

Current, «5 years 402 


Multivariable 


Person-Years Age-Ad|usted 
Relative Risk Relative Risk* 
205 686 1.00 (referent) 1.00 (referent) 
177 176 1.08 (0.96—1.22) 1.07 (0.95—1.20) 
57 346 1.01 (0.85-1.20) 0.99 (0.83-1.18) 
73 194 1.24 (1.07-1.44) 1.22 (1.06-1.42) 
44 582 1.34 (1.13-1.58) 1.33 (1.12-1.58) 
243 286 1.00 (referent) 1.00 (referent) 
130 554 0.96 (0.84-1.09) 1.05 (0.92-1.20) 
75 874 1.39 (1.20-1.60) 1.37 (1.18-1.59) 
108 270 1.27 (1.12-1.44) 1.49 (1.29-1.74) 





* Adjusted for age at menarche, age at menopause, age, age at first birth, parity, type of menopause, family history of breast cancer, benign breast disease, postmenopausal 


hormone use, and weight gain 210 kg since 18 years of 


t Alcohol consumption was updated in 1980, 1984, 1986, and 1990. Alcohol content per drink was 12.8 g of alcohol per serving of beer, 11.0 g of alcohol per serving of 


wine, and 14.0 g of alcohol per serving of liquor. 


breast cancer of 1.99 (CI, 1.41 to 2.79). In contrast, the 
adjusted relative risk was 1.32 (CI, 1.05 to 1.66) in women 
taking PMH for 5 or more years who consumed no alcohol 
and 1.28 (CI, 0.97 to 1.69) in never-users of PMH who 
consumed 20 or more g of alcohol daily. 

As seen with the main effect of alcohol, average alco- 
hol intake of less than 10 g/d did not significantly increase 
the risk for breast cancer in women who did not take 
PMH, compared with those who did not. take PMH and 
consumed no alcohol. Similarly, for current PMH users 
who drank less than 10 g of alcohol daily, the risk was not 
increased above that for current PMH users who did not 


drink alcohol. Therefore, intake of less than 10 g of alcohol 
daily does not modify the relation between PMH and 
breast cancer risk, since the strength of the association with 
PMH was consistent in alcohol abstainers and light drink- 
ers. The converse was true as well: The lack of a strong 
association for light drinkers was consistent in both PMH 
users and nonusers. 

Alcohol consumption of 10 or more g/d was signifi- 
cantly associated with increased risk for breast cancer in 
both PMH users and nonusers. With use of the relative 
risk estimates, the interaction between alcohol and PMH 
appears to be slightly greater than a multiplicative model: 


Table 3. Relative Risk for Invasive Breast Cancer In Postmenopausal Women, by Concurrent Postmenopausal Hormone and Alcohol 


Use, 1980-1996 


Alcohol Intake, g/d Postmenopausal Hormone Use 


None 


0.1-4.9 


5.0-9.9 


10.0-19.9 


220.0 





Never 

Past 

Current, <5 years 
Current, 2:5 years 


Never 
Past 
Current, «5 years 


Current, 25 years 


Never 

Past 

Current, <5 years 
Current, 25 years 


Never 

Past 

Current, <5 years 
Current, 25 years 


Current, «5 years 
Current, 25 years 


Cases of Breast Person-Years Multivariable Relative 
Cancer, n Risk (n = 1722)* 
250 46 377 1.00 (referent) 
134 24 613 1.04 (0.84—1.29) 
88 12 500 1.45 (1.13-1.86) 
122 19 353 1.31 (1.05-1.66) 
201 37 946 1.00 (0.83-1.20) 
84 12 873 1.18 (0.95—1.48) 
131 17 569 1.38 (1.07--1.78) 
131 17 569 1.59 (1.27-1.98) 
62 11986 1.00 (0.75-1.32) 
33 6496 0.99 (0.69-1.43) 
27 4427 1.27 (0.85-1.89) 
44 5766 1.61 (1.16-2.24) 
102 15 500 1.27 (1.01-1.60) 
56 8666 1.26 (0.94~1.69) 
34 5204 1.35 (0.94-1.94) 
65 7227 1.90 (1.44-2.52) 
65 9834 1.28 (0.97-1.69) 
33 5304 1.22 (0.85-1.77) 
29 2933 2.08 (1.41-3.08) 
40 4220 1.99 (1.41-2.79) 


* Adjusted for age at menarche, age at menopause, ege, age at first birth, parity, type of menopause, family history of breast cancer, benign breast disease, and weight gain = 10 kg 


since 18 years of age. . 
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1.28 (nondrinking PMH users) X 1.32 (never-PM H. users 
who drank 220 g/d) = 1.69, which is less than the ob- 
served relative risk of 1.99 (PMH users who drank =20 
g/d). However, no significant statistical interaction or ef- 
fect modification was observed between PMH use and al- 
cohol intake of more than 20 g/d. In other words, there 
was no greater risk associated with using both PMH and 
alcohol together than would be expected from using either 
one alone. 

We also analyzed the alcohol and PMH categories 
stratified by the presence or absence of a weight change of 
more than 10 kg since 18 years of age. To increase power 
to detect differences, alcohol consumption was divided 
into three categories corresponding to 10-g/d differences in 
intake. The effect of alcohol and PMH tended to be stron- 
ger in women who had gained less than 10 kg since 18 
years of age (data not shown), but an interaction term was 
not significant. Stratified analyses by folate intake and al- 
cohol and PMH categories resulted in small case numbers 
and less stable risk estimates. 

To avoid misclassification of menopausal status, only 
person-time for women who were known to be postmeno- 
pausal or had surpassed the age when more than 20% of 
the cohort was menopausal was included. The PMH effect 
may differ in premenopausal or perimenopausal women, 
who have higher endogenous estrogen levels than co post- 
menopausal women. The relative risks did not change sub- 
stantially when analyses were restricted to women who had 
bilateral oophorectomy or natural menopause (Z9, 21). 
Cigarette smoking was considered as a potential con- 
founder, but the associations did not change significantly 
with the addition or exclusion of smoking in the model. 
Analyses excluding and including carcinomas in situ 
yielded similar results (Appendix Table, available at www 
.annals.org). Since not all invasive breast cancers evolve 
from carcinomas in situ, nor do all carcinomas in situ 
progress to invasive breast cancer, only analyses limited to 
invasive breast cancer were reported. 

Despite the recent increase in estrogen and progester- 
one use, combination therapy represents less than 1096 of 
the total person-time of current PMH users. Alcohol cate- 
gories had to be collapsed for this analysis. Among women 
who consumed less than 10 g of alcohol per day, a trend 
was observed toward increased risk in current users of com- 
bination PMH therapy for less than 5 years (relative risk, 
1.23 [CI, 1.03 to 1.46] for estrogen alone and 1.63 [C], 
1.31 to 2.03] for combination therapy) and 5 or more 
years (relative risk, 1.63 [CI, 1.31 to 2.03] for estrogen 
alone and 1.69 [CI, 1.34 to 2.13] for combinatioa thera- 
py). For women who consumed 10 or more g of alcohol 
daily, no significant difference was observed between cur- 
rent users for less than 5 years (relative risk, 1.60 [C], 1.12 
to 2.29] for estrogen alone and 1.37 (CI, 0.92 to 2.06] for 
combination therapy) and current users for 5 or more years 
(relative risk, 1.76 [CI, 1.37 to 2.27] for estrogen alone 
and 1.34 [CL 0.87 to 2.07] for combination therapy). 
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Since the confidence intervals overlap and there were rela- 
tively few regular alcohol consumers who used combina- 
tion therapy, no conclusions can be drawn as to whether a 
true difference exists. Average duration of unopposed es- 
trogen use was longer than that of combination therapy. 


Discussion 


In this analysis of long-term follow-up in the Nurses’ 
Health Study, alcohol and PMH use were independent risk 
factors for development of invasive breast cancer. Current 
users of PMH for 5 or more years who also consumed 20 
or more g of alcohol (1.5 to 2 drinks) daily had almost 
twice the risk for breast cancer (multivariable relative risk, 
1.99 [CI, 1.41 to 2.79]) as those who did not drink alcohol 
and never used PMH. Our results imply that a hypothet- 
ical postmenopausal woman with a lifetime risk for breast 
cancer of 496 in the absence of alcohol or PMH use would 
increase her risk to 696 (relative risk, 1.49) with current 
PMH use for at least 5 years and to 8% (relative risk, 1.99) 
with the concurrent consumption of more than 1 drink/d. 
We could not detect a large difference between women 
who drink alcohol less regularly (<10 g or 1 drink/d) and 
those who do not drink alcohol. 

Our current study provides greater power to examine 
an interaction effect, with longer follow-up and more than 
three times as many cases as the lowa Women's Health 
study. We separately analyzed past and current PMH users. 
The effects of PMH can appear weaker when past and 
current users are combined, since risk for breast cancer is 
most closely tied to current use and returns to baseline 
with past use (4, 22). For alcohol, the same seems to hold 
true. In the meta-analysis of alcohol and breast cancer, the 
studies with the longest duration since assessment of alco- 
hol intake were those that showed the weakest effect, sug- 
gesting that recent exposure is more important than past 
exposure (6). Similarly, our analyses using baseline 1980 
alcohol consumption without updating information failed 
to show as consistent a dose-response relationship. In ad- 
dition, the synergy of alcohol and PMH with blood estro- 
gen levels appears to reflect an acute effect (3). Because the 
pooled analvsis of cohort studies of alcohol and breast can- 
cer did not update PMH and alcohol use, the interaction 
between concurrent PMH therapy and alcohol use was not 
examined in as much detail as in the current study (5). 
Previous studies that did not find an effect of PMH on 
development of breast cancer may not have adequately 
controlled for alcohol use, which may be less prevalent 
among “healthy” PMH users; this effect would lead to an 
apparently lower risk for breast cancer compared with non- 
PMH users who may consume more alcohol. 

The effect of average consumption of more than three 
alcoholic drinks daily could not be adequately evaluated 
within our cohort, since only a small proportion of partic- 
ipants consumed that much alcohol. However, the drink- 
ing habits of our sample were fairly representative of U.S. 
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women of the same age group (18, 19, 23). Because regu- 
larity of drinking was not assessed, we cannot determine 
whether binge drinking and daily moderate drinking that 
provides the same average alcohol intake would have sim- 
ilar effects. 

Because this was an observational study and PMH and 
alcohol use was not randomly assigned, other unobserved 
factors may explain differences in risk for breast cancer. 
However, the consistency of the results by duration of hor- 
mone use and amount of alcohol and the stability of the 
results, regardless of whether other risk factors for breast 
cancer were considered, make a true relationship more 
likely. For an unobserved confounder with a prevalence of 
1096 to explain a relative risk of 2.0, the association be- 


‘tween that unobserved variable and breast cancer would 


need to be greater than 4.0 (allowing the association be- 
tween the confounder and alcohol and PMH use to vary 
from 1.5 to 10.0) (24). Misclassification of women with 
simple hysterectomy would tend toward underestimation 
of the risk of PMH use (20, 21). 

Sensitivity analyses were performed to evaluate the ef- 
fect of missing data. In all scenarios, relative risks changed 
by less than 10%. Although complete case analysis provides 
the most valid estimates when data are missing completely 


‘at random (a very stringent assumption), the prevalence of 


missing data in our cohort was generally low and therefore 
unlikely to introduce substantial bias, regardless of the 
mechanism of the missing data. Observational studies also 
depend on self-reported data. Since alcohol use was mea- 
sured accurately in our cohort, correction for measurement 
error results in relative risks that are only minimally weak- 
ened (25, 26). Observational data may remain our main 
source of information, since a long-term randomized trial 
of alcohol and PMH use will probably never be performed. 

In summary, women who are currently taking or con- 
templating starting PMH therapy should consider the ef- 
fects of concurrent alcohol consumption on their risk for 
breast cancer. We could not show evidence for a statistical 
interaction between alcohol and PMH. However, the lack 
of a significant statistical interaction does not support or 
refute the hypothesis that alcohol mediates risk for breast 
cancer through hormone levels. Instead, the lack of a sta- 
tistical interaction implies that the absolute excess risks as- 
sociated with alcohol exist across all levels of PMH use. 
Our study suggests that women taking PMH who con- 
sume an average of more than one alcoholic drink daily 
have a significantly increased risk for breast cancer, inde- 
pendent of the risk associated with PMH alone. Longer 
follow-up is required to evaluate whether combination es- 
trogen and progesterone therapy interacts differently with 
alcohol than does unopposed estrogen. In addition, the 
deleterious effects of alcohol on the development of breast 
cancer need to be weighed against the beneficial effects of 
light to moderate alcohol drinking on cardiovascular dis- 
ease and overall mortality (27, 28). 
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He is dead, and | feel an odd triumph about it. He is dead, the thing (when I 
was small) | used to dread more than any other, but I'm still here, my mother's still 
here, | can hear her breathing, the world has ended but we've survived, we're OK. 

He is dead—no rage against the dying of the light, no terror and delirium, only 
a nightlight smothered in its own wax. Sitting here, the body silent between us as we 
peer into it for a sign of some kind, I'm on a shock-induced high. If | listen hard 
enough, | know I'll hear his own count-your-blessings verdict: "Well, that wasn't so 
bad, was it? When I think how it could have been—drawn-out, or abrupt and messy, 
or in hospital rather than here—it makes me feel lucky. A good death and a good life 


too: who could beat it?" 


Blake Morrison 
And When Did You Last See Your Father? 
New York: Picador; 1996:149 


Submitted by: 

Earl Wheaton, MD 
The Valley Hospital 
Ridgewood, N] 07450 


Submissions from readers are welcomed. Kf the quotation is published, the sender's name will be 
acknowledged. Please include a complete citation (along with page number on which the quotation was 


found), as done for any reference. The Editor 
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Complementary and Alternative Medicine for Menopausal Symptoms: 
A Review of Randomized, Controlled Trials 


Me 


-Fredi Kronenberg, PhD, and Adriane Fugh-Berman, MD 


Background: Women commonly use soy products, herbs, and 
other complementary and alternative medicine (CAM) therapies 
for menopausal symptoms. Randomized, controlled trials have 
evaluated the efficacy and short-term safety of these therapies. 


Purpose: To review randomized, controlled trials of CAM thera- 
pies for menopausal symptoms in order to better Inform practice 
and gulde future research. 


Data Sources: Searches of MEDLINE for articles published from 
January 1966 through March 2002, of the Altemative and Com- 
plementary Database (AMED) of the British Library for articles 
published from January 1985 through December 2000, and of the 
authors’ own extensive files. Search terms were hot flash/flush, 
menopause, and climacteric, combined with phytoestrogens, alter- 
native medicine, herbal medicine, traditional medicine, Traditional 
Chinese Medicine (TCM), Ayurveda, naturopathy, chiropractic, os- 
teopathy, massage, yoga, relaxation therapy, homeopathy, aroma- 
therapy, and therapeutic touch. 


Study Selection: 29 randomized, controlled clinical trials of 
CAM therapies for hot flashes and other menopausal symptoms 
were Identified; of these, 12 dealt with soy or soy extracts, 10 
with herbs, and 7 with other CAM therapies. 





Wa are frequent users of complementary and al- 
ternative medicine (CAM) therapies in many coun- 
tries (1-5), including the United States, where women use 
CAM therapies more often than men (48.996 vs. 37.896) 
(6). Many women report using these therapies for meno- 
pausal symptoms (7, 8). A national magazine received 
more than 15 000 responses to a survey of alternative treat- 
ments for menopausal women (7). Primary symptoms in- 
cluded hot flashes, joint pain, sleep problems, forgetful- 
ness, and fatigue; hot flashes (the most common 
menopausal symptom for women in the United States) (9) 
were most commonly treated. Therapies of choice were 
herbal remedies, chiropractic, and meditation. Recently, 
dietary supplements and foods containing phytoestrogens 
have become increasingly popular, despite the lack of data 
from clinical trials. 

The science of CAM therapies is still inadequate to 
sufficiendy inform clinicians and the public of the benefits 
or potential risks of CAM therapies. To provide informa- 
tion for clinicians, we reviewed randomized, controlled 
clinical trials of CAM therapies for menopausal symptoms. 


METHODS 
Study Selection 

We searched MEDLINE from January 1966 to De- 
cember 2002, the Alternative and Complementary Data- 


base (AMED) of the British Library from January 1985 to 


Data Extraction: Each author extracted information from half of 
the studles on the number of patients, study design, outcome 
measures, and results; the other author then checked these results, 


Dara Synthesis: Soy seems to have modest benefit for hot 
flashes, but studles are not conclusive. Isoflavone preparations 
seem to be less effective than soy foods. Black cohosh may be 
effective for menopausal symptoms, especially hot flashes, but the 
lack of adequate long-term safety data (mainly on estrogenic 
stimulation of the breast or endometrium) precludes recommend- 
ing long-term use. Single clinical trials have found that dong qual, 
evening primrose oll, a Chinese herb mixture, vitamin E, and 
acupuncture do not affect hot flashes; two trials have shown that 
red clover has no benefit for treating hot flashes. 


Conclusions: Black cohosh and foods that contain phytoestro- 
gens show promise for the treatment of menopausal symptoms. 
Clinical trials do not support the use of other herbs or CAM 
theraples. Long-term safety data on Individual Isoflavones or 
isoflavone concentrates are not available. 


Ann intem Med. 2002;137:805-813. 
For author affiliations, see end of text. 
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December 2000, and our own extensive files. Databases 
were searched under the terms hot flash/flush, menopause, 
and climacteric, combined with phytoestrogens, alternative 
medicine, herbal medicine, traditional medicine, Traditional 
Chinese Medicine (TCM), Ayurveda, naturopathy, chiroprac- 
tic, osteopathy, massage, yoga, relaxation therapy, homeopathy, 
aromatherapy, and therapeutic touch. We did not limit the 
search to English-language literature. Studies that exam- 
ined single symptoms or conditions that are not clearly 
associated with menopause (for example, anxiety and lip- 
ids) were excluded. All other randomized, controlled trials, 
regardless of their quality, were included. A total of 29 
studies were identified. Each author extracted information 


on the number of patients, study design, outcome mea- 
sures, and results for half the studies; the other author then 
checked results. 


Role of the Funding Source 

The funding source had no role in the design, con- 
duct, analyses, or reporting of the study or the decision to 
submit the manuscript for publication. 


CAM THERAPIES 
Herbal Remedies 

Herbs used in the United States for menopausal prob- 
lems include black cohosh (Cimicifuga racemosa), chaste 
tree berry (Vitex agnus-castus), dong quai (Angelica sinensis), 
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Table 1. Herbs for Menopausal Symptoms* 








Study, Year (Reference) 


Black cohosh 
Jacobson et al., 2001 (10) 


Warnecke, 1985 (11) 


Stoll, 1987 (12) 


Lehmann-Willenbrock and Riedel, 
1988 (13) 


Red clover 
Baber et al., 1999 (14) 


Knight et al, 1999 (15) 


Dong quai 
Hirata et al., 1997 (16) 


Evening primrose oif 
Chenoy et al., 1994 (17) 


Ginseng 
Wiklund et al, 1999 (18) 


Chinese herb mixture 
Davis et al,, 2001 (19) 





Country 


United States 


Germany 


Germany 


Germany 


Australia 


Australia 


United States 


United Kingdom 


Sweden 


Australia 


Design 


Randomized, double-blind, 


placebo-controlled trial 


Randomized, open, 
treatment-controlled 
trial 


Randomized, double-blind. 


placebo-controlled trial 


Randomized, 
treatment-controlled 
trial 


Randomized, double-blind, 


placebo-controlied 
crossover trial 


Randomized, double-blind, 


placebo-controlled trial 


Randomized, double-blind, 


placebo-contralied trial 


Randomized, double-blind, 


placebo-controlled trial 


Randomized, double-blind, 


placebo-controlled 
multicenter trial 


Randomized, double-blind 
placebo-controlled trial 


Patient Characteristics and Age 


85 women (68 completed the study) with 
breast cancer and daily hot flashes; 59 
women were using tamoxifen 
concurrently 

Age, >18 y 


60 women (48 menopausal; 55 
completed study) with menopausal 
symptoms 

Age, 45-60 y 


80 women (41 menopausal; 75 
completed the study) with climacteric 
symptoms, 73 hot flashes daily, and 
"psychic complaints" 

Age, 46-58 y 


60 women (41 menopausal) with 
climacteric symptoms who had had 
hysterectomy and had at least 1 ovary 

Age, 240 y 


51 postmenopausal! women (43 
completed the study) with >3 hot 
flashes daily 

Age, 45-65 y 


37 postmenopausal women (34 
completed the study) with «3 hot 
flashes daily 

Age, 40-65 


71 postmenopausal women (61 
completed the study) with >14 hot 
flashes weekly (any severity) or 75 hot 
flashes weekly (maderate or severe) 

Age, 45-69 y 


56 postmenopausal women (35 
completed the study) with »3 hot 
flashes daily 

Age, 45-67 y 


384 postmenopausal women (379 
completed the study) with =6 hot 
flashes during 3 of 7 days 

Age, 45-65 y 


78 postmenopausal women (55 
completed the study) with =14 hot 
flashes or night sweats weekly 

Age, 45-70 y 





*CGI = Clinical Global Impression Scale; FSH = follicle-stimulating hormone; HAM-A = Hamilton Anxiety Scale; HDL = high-density lipoprotein; LH = luteinizing 
hormone; SDS = Self-Assessment Depression Scale; SHBG = sex hormone- binding globulin; VAS = visual analogue scale; VMI = vaginal maturation index; WHQ = Women's 
Health Questionnaire. 

t Manufacturers: Ginsana (G115), Pharmaton, Lugano, Switzerland; Owestin, Organon, West Orange, New Jersey; Presomen, Solvay Pharmaceuticals, Marietta, Georgia; 
Promensil, Novogen, Sydney, Australia; Remifemin, GlaxoSmithKline, Pittsburgh, Pennsylvania; Trisequens, Novo Nordisk, Princeton, New Jersey. 

+ Comments are italicized. 


ginseng (Panax ginseng and other Panax species), evening mary outcome measures. However, these studies were 
primrose oil (Oenetbera. biennis), motherwort (Leonurus small, of short duration, and far from sufficient to yield 
cardiaca), red clover (Trifolium pratense), and licorice (Gly- definitive conclusions. 

cyrrhiza glabra). We identified 10 trials of herbs (Table 1) The most studied and perhaps most popular herb is 


(10-19). Most studies found no significant changes in pri- black cohosh, traditionally used by Native Americans for 


806 | 19 November 2002 | Annals of Internal Medicine 








Volume 137 * Number 10 www.annals.org 


Table 1—Continued 
Treatment, Dose, and Durationt 


Remifemin tablets (40 mg/d herbal extract) vs. placebo 
Duration, 2 mo 


Remlfemin ur (40 drops twice ay vs. i aed 
estrogens (0.25 mg/d) vs. diazepam (2 mg/d) 
Duration, 3 mo 


Remifemin tablets (4 mg twice dally) vs. conjugated estrogens 
(0.625 mg/d) vs. placebo 
Duration, 3 mo 


Remifemin emin aalen (4 mg of triterpene glycosides twice daily) 
estriol (Ovestin, 1 mg/d) vs. conjugated estrogens 
(nemen 1.25 mg/d) vs. estrogen/progesterone 
combination (Trisequens) 
Duration, 6 mo 


Promensil (40 mg of total isoflavones) vs. placebo 
Duration, 7.5 mo (12 wk, then 4-wk washout, then 14 wk) 


Promensi (40 mg of total isoflavones) vs. Promensil (16C mg 
of isoflavones) vs. placebo 
Duration, 3 mo 


Dong qual (3 capsules 3 times/d; equivalent 4.5 g of dong 
quai root/d; standardized to 0.5 mg/kg ferulic acid) vs. 


placebo 
Duration, 6 mo 


Evening primrose oll (2000 mg with 20 mg of vitamin E) 
twice daily vs. placebo 
Duration, 6 mo 


Ginseng (Glnsana containing 100 mg of standardized extract 
G115) 
Duration, 4 mo (2-wk run-in, 14-wk treatment) 


Chinese herbal formula (daily dose of Rehmannia glutincsa, 
15 & Comus officinalis, 10 g; Dioscorea opposlta, 12 & 
Alisma orlentalis, 8 g; Paeonia suffruticosa, 8 g, Paria 
cocos, 12 M Citrus reticulata, 5 g; Lyclum chinense, 20 g; 
Albizzia poen. 15g Zhiphis ME 10 g Eclipta 
pecan 4 5g Li 10 g) vs vs. Hit placebo 


,3rmo 


gynecologic and other conditions. Almost all clinical stud- 
ies of black cohosh have used the standardized product 
Remifemin (GlaxoSmithKline, Pittsburgh, Pennsylvania); 
"however, the formulation and the dosage have changed 


Outcome Measures 


Frequency and Intensity of hot flashes; 
menopause symptom Index (6 
symptoms); global rating of health 
scale; FSH and LH levels 


Kup| index scores (modifled 5 
Smpteb HAM-A; SDS; CGl; 
VMI 


Kupperman index scores (modified 17 
symptoms); LH and FSH levels 


Frequency of hot flashes; symptoms 
FSH, estradiol, and SHBG levels; 
VME; endometrial thickness 
(evaluated using ultrasonography) 


Frequency of hot flashes; symptoms 
(Greene menopause ); FSH, 
SHBG, and HDL cholesterol levels; 
VMI 


Kupperman index score; vasomotor 


flushes; endometrial thickness; VMI; 
nal dryness; estradiol, estrone, 
SHBG levels 


Hot flashes or sweating eptsodes 


Hat flashes and other symptoms 
(VAS); Psychological General Wel- 
Being Index; WHQ (measures of 
quality of fife); FSH and estradiol 
levels; endometrial thickness (evalu- 
ated using ultrasonography); VMI 


Hot flashes and night sweats (by dally 
diary); Men ecific 
Quality-of-Life Questionnaire 
scores; urinary phytoestrogen 
excretion 
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Findings and Commentst 


No significant difference between groups In frequency and 
Intenstty of hot flashes (decreased m both groups); 
significantly greater decrease In sweating in treatment 
group than In group (P = 0.04); no changes In 
global rating scale or FSH and LH levels 

duration was short; medication-induced hot flashes 
2 more difficult to treat than naturally occurring hot 


Kuppenman Index, HAM-A, SDS, and CGI showed “highly 
reductions” with all thres therapies; VMI: 
“ood towards estrogenic stimulation" for Remifemin and 


estrogen 
No statistical calculations reported 


Improvement In Kupperman Index score, HAM-A 
(P < 0.001), and VMI (P < 0.01); no change In estrogen 
or placebo groups; decreased from 4.9 to 
0.7/d In Remtfemin group, 5.2 to 3.2 In estrogen group, 
and 5.1 to 3.1 In placebo group (significance not 
indica’ 


i ted) 
Lack of effect with estrogen calis other findings into 
question 


Kupperman index scores Improved In all groups (P = 0.01); 
no differences among treatment groups; no changes in LH 
and FSH levels 


No difference between groups in frequency eae 
decreased in both groups) or ather outcome 

Study too short to o adèquateiy assess estrogeni effects on 
endometrium; 


No difference among groups in frequency of hot flashes 
(decreased in all groups), VMI, FSH level, or SHBG level; 
HDL ast) Kvel Increased alpes (18%) 

(P = 0.038) In 40-mg Promensil group only 

Although total cholesterol and triglyceride tests were done, 
results were not reported (blood was collected when 
patients were not fasting) 


No difference between groups in Kupperman index scores 
(decreased sient In be both th groups), number of hot 
flashes, VMI, or endometrial 

Dong qual Is not considered estrogenic ead not usually 
prescribed alone in Traditional Chinese Medicine 


Frequency of daytime hot flashes decreased In placebo but 
not evening primrose oll group; no difference between i 
ek In ene, of nighttime hot flashes (decreased in 


No significant differences between groups In hot flashes 
(assessed as part of WHQ) or any main outcome 
measures 


eei Ario din pg te lala 
symptoms or ecific Qualtty-of-Life 
a anan oe score i tooth ased In both grou! p> 
urinary phytoestrogen levels did not change in 
group 





over time. One of four randomized, controlled trials of flashes. 
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black cohosh for hot flashes was placebo controlled (10), 
one used both a treatment and placebo control (12), and 
two were treatment controlled (11, 13). Three of the four 
trials found black cohosh to be beneficial for treating hot 
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Table 2. Soy and Soy Extracts for Hot Flashes* 





Study, Year (Reference) 
Van Patten et al., 2002 (34) 


Han et al., 2002 (35) 


St, Germain et al., 2001 
G6) 


Scambia et al., 2000 (37) 


Quella et al., 2000 (38) 


Upmalis et al., 2000 (39) 


Washburn et al., 1999 (40) 


Albertazzi et al., 1998 (41) 


Dalais et al., 1998 (42) 


Brzezinski et al., 1997 (43) 





Murkies et al, 1995 (44) 


Baird et al., 1995 (45) 


Country 


Canada 


Brazil 


United States 


Italy 


United States 


United States 


United States 


italy 


Australia 


Israel 


Australia 


United States 


Study Design 


Randomized, double-blind, placebo-controlled trial 


Randomized, double-blind, placebo-controlled trial 


Randomized, double-blind, placebo-controlled trial 


Randomized, double-blind, placebo-controlled trial 


Randomized, double-blind, placebo-controlled, 


crossover trial 


Randomized, double-blind, placebo-controlled, 


multizenter trial 


Randomized, double-blind, placebo-controlled, 


crossover trial 


Randomized, double-blind, placebo-controlled 


multicenter trial 


Randomized, double-blind, placebo-controlled, 


crossaver trial 


Randomized, placebo-controlled, unblinded trial 


Randomized, placebo-controlled trial 


Randomzed, controlled trial 


Patient Characteristics and Age 


157 postmenopausal women (123 completed the study) 
with breast cancer and hot flashes 


82 postmenopausal women (B0 completed the study) 
with hot flashes 
Age, 45-55 y 


91 perimenopausal women (69 completed the study) 
with 2:10 hot flashes weekly 
Age, 42-62 y 


39 postmenopausal women (22 completed the study); 
included surgical and early menopause 
Age, 29-63 y 


177 women (149 completed the study) with history of 
breast cancer and «14 hot flashes weekly; most 
patients were receiving tamoxifen or raloxifene 

Age, 218 y 


177 postmenopausal women (117 completed the study? 
with =5 hot flashes daily 
Age, =50 y 


51 perimenopausal women (42 completed the study) 
with >1 hot flash daily 
Age, 45-55 y 


104 postmenopausal women (79 completed the study) 
with =:7 hot flashes daily 
Age, 45-62 y 


52 postmenopausal women (44 completed the study) 
with =14 hot flashes weekly 
Age, 45-65 y 


145 peri- and postmenopausal women (114 completed 
the study) with =1 climacteric symptom 
Age, 43-65 y 


58 poena women (47 completed the study) 
with >14 hot flashes weekly 
Age, 30-70 y 


97 postmenopausal women (91 completed the study) 
Age, 45-65 y 





*FSH = follicle-stimulating hormone; HDL = high-density lipoprotein; LDL = low-density lipoprotein; LH = luteinizing hormone; SHBG = sex hormone- binding glob- 


ulin; VMI = vaginal maturation index. 
+ Manufacturer: SOYSELECT, Indena, Settala, Milan, Italy. 


+ Comments are italicized. 


Neither the identity of active compounds mor the 
mechanism of action of black cohosh is known. Although 
formononetin, an estrogenic isoflavone, was reported to 
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have been isolated from black cohosh extract (20), another 
study found no formononetin in black cohosh extract (21). 
In addition, a recent systematic examination of extracts of 
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Table 2—Continued 


Treatment, Dose, and Durationt 
Soy: vere OO mg of RORMYOQENO) vs: ontja 
Duration, 12 


Capsules containing dally dose of 150.9 mg of 
mornin Epis al ea 9 


a n, 18.6 mg of daidzein, 11.4 mg 
Ua 
ate 





40 g/d of Isoflavone-rich soy protein (80.4 Frequency and severity of hot flashes No si difference between groups In or severity 
Lose ve d of eat avons: 2d i night sweats; Isomnia; fatigue; of femes or fight sweat a12 or 2t wees ot flashes 
a tagged nal idit una nal dryness and gecressed in all groups); no changes in other outcome 

Duration, 24 = Longest sy to date; 6-wk data not presented presented; sporadic 

" wk 
symptoms throughout the study (menopausal transition) 
tandardized soy extract (SOYSELECT: 400 mg/d uency and severity of hot flashes; Com eU aevi 
RO mele of Pentel ve- paceoo, Ate A Ped scale; VMI; vet fastes (2061 and P< 0001) a wh 3oy 
wk, con, conjugated tTogene (0 mg/d) were endometria! thickness; pulsatility no changes i other outcome measures; 
added to jent after 8 wk; soy was Index of uterine artery; total co predictable estrogenic estrogenic changes In 
discontinued an d medroxyprogesterone ne acetate cholesterol, HDL, LDL, triglyceride, 
(10 mg/d) was added to conjugated FSH, and LH levels 
estrogens 
Duron, Em wk (6 wk bore bh ripe 
con gated est estrogens; conjugated 
Btrogens plus roxyprogesterone acetate) 
tablets containing dally dose of 150 mg of and Intensity of hot flashes in hot flash score or 
avons Ves ind x end hot fash score” "Aene of of Pro Hades esd Becroused n both groupe) Patients 
Duration, 8 wk (each phase, 4 wk) (frequency X severity) prefer soy over placebo 
dardized soy extract containing 50 Frequency and of hot flashes Compared with , treatment reduced frequency of hot 
of genistein plus daidzein daily vs. e eee flashes at 6 wk (P = 0.03); at 12 wk, treatment reduced 

Duration, 12 wk MI; rendant ue Roque of hot Pashes or sweats (P = 0.01), but not 

r flashes or n sweats; no changes in In other 
M i m Erud -of-l $5 omnes 
ing palatia tack of soy protiim Ta sipplemert 

20 protein powder dal oem of uency and severity of hot flashes; Severity of hot flashes (P < 0.001) and estrogen symptom score 
Eon] m sigo o vt control usum (P < 0.05) Improved only m dose soy ara 
(soflavone-free rate) hot flashes, vaginal dryness, sleep terence: rences apong groups Im tedun hot Hashes; 

Duration, 18 wk (each phase lasted 6 wk) disturbances); cholesterol, LDL, (for both soy p 

HDL, and triglyceride levels; blood etel ita celeste and ad levels d e 
or triglyceride levels; diastol essure 
REST decreased (P < 0.01) only in iue soy T 
No washout between crossover; ne of hot flashes 
not reported 

60 g of Isolated n er dally (40 g of Frequency and of hot flashes; with control, treatment reduced frequen 

poter, ZEM 76 m of olvone: [ageres & quies fan Dorem blood hot flashes (45% vs, 31%) at Vy rid (P < 0.01); eny 
casein powder pressure m Por taea Index score 
staining 40 eres g of bet. 

Duration, 1 

45 g/d (In form of bread) of (53 mg/d wency of hot flashes; VMI; bone ih baserne, Insred and wheat ut not 
Lis ) or linseed (Hee va mdi dires content; bone mineral esl of hot flashes; hak iy soy wed VMI 
(wheat meal) density (Increase of 1 3%) [P < 0.04) and bo nera! content 

Duration, 28 wk; (each hasë lasted: 12 Wk; EQ (Increase of 5.2%) (P = 0.03). no changes in bone mineral 

a 
0 

Phytoestrogen-rich diet containing soybean food iptom questionnaire; No differences between grou 
d flxesed (1/4 calorie Kus) ve control Mo LH, ESHS BG, and serum questonnalre sores, M In pe 
(normal diet) phytoestrogen levels compared wtth control, treatment sl esi SHBG 

Duration, 12 wk (P< 0. 35) ad pian dese 800) 

(P = 0,005) and 
port states that estradiol level did. ren cantly, 
no 7 
sy el es le shows estradiol E 
report of data 
45 g/d of soy flour vs. 45 g/d of wheat flour of hot flashes and hot flash No si iene arene y i 
Button 1 wk 5 re store Grequency X X severity); other Sympto frequency of hot n pii eed 
menopausal symptom VMI; lipid (tens in both groups), or other outcome measures; no 
and F change in Vil rd compared wth baste, FSH level 
only in the control group 

Se e (1/3 ca orte kitak: estimated 165 mg/d VMI; LH, FSH, and SHBG levels opum changes ii any outcome 
of isoflavones) vs. control (usual diet) not measured tal very short In duration 

Duration, 4 wk 

black cohosh collected from 13 locations in the eastern must be responsible for its biological activity. Small 
United States as well as Remifemin also found no for- amounts of biochanin, another isoflavone, have been iso- 
mononetin in any sample (22). Thus, other compounds lated from C. racemosa roots (23). Other candidates for the 


mm sopals org 


Outcome Measures c and Commentst 
Fior Pers abcr hot flash score p (30% and e contel group (OR) M In both 
number X severity, e control e control group More 
"eso gue Oy the soy group 
Kupperman index score; lipids; body with placebo, treatment decreased menopausal 
eas index. blood pressure: glucose, Ss P EUN ). decreased total cholesterol and LOL 
FSH, LH, and 178-estradiol levels (P « 0.01), and Increased 17 


levels (from 
9+ 4.2 meto ae pemi B= 0000, No Edo 
This was the only study that found Increased estradiol levels 
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biological activity of black cohosh include triterpene glyco- 
sides, organic acids, and esters. 

Black cohosh is not usually used on a long-term basis, 
and no clinical trials have lasted for more than 6 months. 
This is of concern because women using this product for 
“natural” hormone replacement therapy may take it for 
years, There are no published data from human trials about 
long-term safety, particularly regarding endometrial or 
breast stimulation. Effects on vaginal epithelium are incon- 
clusive; two of five randomized, controlled trials that ex- 
amined estrogenic effect on vaginal epithelium reported a 
stimulatory effect (11, 12). In vitro and in vivo studies are 
not consistent or sufficient. Although black cohosh may be 
useful for menopausal symptoms, long-term use cannot be 
presumed to be safe until appropriate safety studies are 
conducted. 

Red clover contains the phytoestrogens formononetin, 
biochanin A, daidzein, and genistein (24). Two small, 
3-month clinical trials conducted in Australia reported no 
significant benefit of red clover extract for hot flashes (14, 
15) (Table 1). Several larger trials are in progress. Red 
clover, a Native American herb, has not been traditionally 
used on a long-term basis for hot flashes, and it is un- 
known whether long-term use would have an estrogenic 
effect on the breast or endometrium. 

Dong quai, a Chinese herb traditionally prescribed as a 
tonic for women, is most commonly used as part of a 
mixture. It is sold in the United States for use alone or as 
part of newly formulated, nontraditional herbal combina- 
tions. One trial of dong quai found no benefit for hot 
flashes (16) (Table 1). It would be valuable to study Tra- 
ditional Chinese Medicine (TCM) formulas, prescribed in 
accordance with TCM diagnostic methods. Dong quai 
does not contain the typically reported phytoestrogens, and 
the data on stimulation of estrogen receptor—positive breast 
cancer cells or binding to estrogen receptors (25, 26) are 
conflicting. Dong quai contains coumarins and can cause 
bleeding when administered concurrently with warfarin 
(27); the furocoumarins contained in dong quai can cause 
photosensitization (24). 

Oil of evening primrose, a good source of the prosta- 
glandin E, precursor y-linolenic acid, was evaluated for 
hot flashes in one trial; no differences were found between 
a group of patients using evening primrose oil and a pla- 
cebo group (17). Single-dose studies are difficult to evalu- 
ate when optimum dose and duration of treatments are 
unknown. Evening primrose oil is a benign treatment. 

Ginseng has been used as a tonic for centuries in Asia. 
One trial found no benefit of ginseng over placebo for 
menopausal symptoms and quality-of-life measures, al- 
though there were positive effects on mood (18). Case re- 
ports link ingestion of ginseng with postmenopausal bleed- 
ing (28, 29); one case of postmenopausal bleeding occurred 
after topical use of a ginseng-containing face cream (30). 
Ginseng also reduced the international normalized ratio in 
one patient receiving warfarin therapy (27). 
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In summary, of the herbs that have been tested for hot 
flashes, only black cohosh has shown a beneficial effect. 


Questions remain about the long-term safety of most 


herbs. 


Dietary Phytoestrogens 

Many food plants contain phytoestrogens, primarily 
phenolic (rather than steroidal) compounds that include 
isoflavones, lignans, and coumestans. Isoflavone precursors 
are found in soy and other types of beans, clover, and 
alfalfa. Lignan precursors are found in whole grains, seeds 
(especially flaxseed [linseed]), fruits, vegetables, rye, millet, 
and legumes (31). Intestinal bacteria convert plant lignans 
to mammalian lignans (enterolactone and enterodiol) and 
convert conjugated isoflavones to unconjugated active 
isoflavones (genistein, daidzein, and equol). Phytoestrogens 
are estrogenic, and, thus, diet may modulate endocrine 
actions in the body. High dietary intake of soy products in 
Japan, China, and Korea has been proposed as one reason 
for the lower prevalence of menopausal symptoms reported 
in those countries (32, 33). Soy foods have become popular 
in the United States for treating hot flashes, despite few 
strong supporting clinical studies. 

We identified 11 clinical trials that examined soy or 
isoflavone supplementation for hot flashes (Table 2) (34— 
44); one additional study of soy for menopausal women 
examined vaginal epithelium rather than hot flashes (45). 
Products studied ranged from soy foods to purified isofla- 
vone preparations. Only 3 of 8 studies with treatmen: 
phases that lasted for more than 6 weeks showed significan: 
improvement in hot flashes at the end of the study (35, 41, 
43). The longest study to date showed no benefit for ho: 
Hashes (or other symptoms) at 24 weeks (36). Comparisons 
are difficult because of variations in product, dosage, scor- 
ing systems for symptoms of hot flashes, and the meno- 
pausal status of patients. Published data show only modest 
effects (primarily on the severity of hot flashes), and most 
benefits disappeared after 6 weeks (for hot flashes, even 5 
months is barely adequate to appropriately assess efficacy). 
It is of interest that in most of these studies, symptoms 
decreased in all groups— often as much as 5096 to 6096 in 
placebo as well as treatment groups. Studies of longer du- 
ration must be done to determine whether this placebo 
effect would have declined over time in any or all groups. 
Additional studies of menopausal symptoms are warranted 
to differentiate among whole foods, soy protein, and isofla- 
vone extracts. Soy foods have been a staple in Asian cuisine 
for thousands of years and are presumed safe. Supplement- 
ing the diet with beans or bean products is a benign inter- 
vention. No such presumption of safety can be made for 
the isolated, often high-dose, isoflavones that are currently 
sold over the counter. 


Vitamin E 

Vitamin E, recommended in many popular books for 
hot flashes, was the subject of poorly controlled studies in 
the 1940s and 1950s. A double-blind, 3-year study in 1953 
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compared vitamin E (50 to 100 mg/d) with two estrogen 
preparations, phenobarbital, and a placebo in 658 women 
(46). On an ll-symptom menopause index (hot flashes 
were not analyzed separately), more than 90% of women 
treated with estrogen and 43% of women treated with 
phenobarbital responded; vitamin E was no more effective 
(26%) than placebo (33%). A recent randomized, placebo- 
controlled crossover study tested vitamin E (400 IU vita- 
min E succinate twice daily) in 125 breast cancer survivors 
with at least 14 hot flashes weekly (47). After 4 weeks, 
vitamin E was associated with one less hot flash daily when 
compared with placebo. The difference was statistically but 
not clinically significant; patients did not prefer vitamin E 
to placebo. 


Acupuncture 

In a study of the effects of acupuncture on hot flashes, 
24 menopausal women were randomly assigned to either 
an electroacupuncture group (electrical stimulation of acu- 
puncture needles at standardized points) or to a control 
group (shallow acupuncture needle insertion at the same 
points) (48). Women were treated twice weekly for 2 
weeks and then weekly for an additional 6 weeks. Hot 
flashes and Kupperman index scores decreased significantly 
(P < 0.05) in both groups, and there were no differences 
between groups. In addition, sleep dysfunction scale scores 
did not change. Because shallow needle insertion at correct 
acupuncture points would be expected to have some effect, 
the chosen control may have been suboptimal. Acupunc- 
ture causes tissue trauma occasionally and serious compli- 
cations (including pneumothorax and cardiac tamponade) 
rarely. The most common serious complication has been 
the transmission of hepatitis viruses or other infections 
agents via inadequately sterilized needles (49). Disposable 
needles, the standard of care in the United States, obviate 
this concern. 


Behavioral Therapies 

Few studies have examined behavioral methods for 
moderating hot flashes. One study compared paced respi- 
ration (slow, deep breathing) with progressive muscle re- 
laxation or nontherapeutic a-wave electroencephalographic 
biofeedback (control) in 33 postmenopausal women (50). 
Paced respiration training for 4 months significantly re- 
duced the frequency of hot flashes by 3996 (P « 0.02); 
progressive muscle relaxation training and the control in- 
tervention had no significant effect. In a more recent trial 
by the same investigators, 24 postmenopausal women with 
at least five hot flashes daily were randomly assigned to 
either paced respiration or biofeedback control (51). Paced 
respiration decreased hot flashes significantly (44% [P< 
0.001]); no change occurred in the control group. No ad- 
verse effects were noted. 

A randomized, controlled, 7-week study of the relax- 
ation response technique involved 45 women (33 com- 
pleted the study) between 44 and 66 years of age who were 
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experiencing at least five hot flashes daily (52). The women 
were randomly assigned to a relaxation response group, a 
reading group, or a symptom-charting (control) group. 
The relaxation group was instructed in relaxation response 
techniques and asked to practice 20 minutes daily; the 
reading group read leisure material for 20 minutes daily. 
Compared to baseline, the frequency of hot flashes did not 
change in any group; the intensity of hot flashes decreased 
significantly only in the relaxation group (P « 0.05). State 
anxiety did not change in any group; trait anxiety (assessed 
by using the Spielberger State-Trait Anxiety Inventory) de- 
creased significantly only in the relaxation group (P< 
0.04). Behavioral therapies seem to be safe; an explanation 
for treatment effects is needed. 


Wild Yam and Progesterone Creams 

Topical wild yam (Dioscorea villosa) and "natural" (mi- 
cronized) progesterone creams have been promoted for hot 
flashes as well as many other conditions (53). Wild yam 
preparations contain diosgenin, which can be converted to 
progesterone in a laboratory but not in the human body. A 
double-blind, placebo-controlled crossover trial tested wild 
yam cream against placebo for 3 months in 23 symptom- 
atic menopausal women (54). The treatment and placebo 
groups did not differ in hot flashes or night sweats (both 
improved slightly in both groups). There were no changes 
from baseline in body weight; blood pressure; or levels of 
serum estradiol, serum or salivary progesterone, total cho- 
lesterol, triglyceride, high-density lipoprotein cholesterol, 
follicle-stimulating hormone, and glucose. 

Pharmacologically active progesterone creams are also 
sold over the counter. A randomized, double-blind, placebo- 
controlled trial on the effect of progesterone cream on 
bone examined hot flashes as a secondary outcome (55). 
Healthy postmenopausal women (n = 102) applied one- 
quarter teaspoon of progesterone cream (20 mg of proges- 
terone) or placebo daily for 1 year. The women also re- 
ceived daily multivitamins and calcium (1200 mg daily). 
The treatment did not affect bone, but among patients 
who initially reported hot flashes, 5 of 26 women in the 
contro] group compared with 25 of 30 women in the treat- 
ment group reported “improvement”; this difference was 
significant (P « 0.001). Eight women treated with proges- 
terone cream had vaginal spotting. Endometrial biopsy re- 
vealed proliferative endometrium in one woman; biopsies 
for the other seven women retrieved insufficient tissue for 
diagnosis. The induction of postmenopausal bleeding is 
worrisome and should be explored further. 

Consumers sometimes use transdermal progesterone 
creams as the progestin component of hormone replace- 
ment therapy; however, three studies have shown that se- 
rum levels of progesterone after application of transdermal 
creams are insufficient to prevent estrogenic stimulation of 
the endometrium (56—58). 
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DISCUSSION 


Hot flashes are the primary symptom for which meno- 
pausal women seek “natural” treatments. In well-designed 
but small trials, vitamin E, red clover, evening primrose oil, 
and dong quai were ineffective for hot flashes. Several con- 
trolled trials supported the use of black cohosh for meno- 
pausal symptoms; the two placebo-controlled studies that 
specifically examined hot flashes found opposite results. As 
herbs usually take longer than estrogen therapy to work, 
the typical 3-month pharmaceutical trial model may be too 
short to accurately assess the value of an herb (in all studies 
of herbs, duration of treatment is important). Safety data 
on long-term use of herbs are inadequate. Because of the 
popularity of black cohosh, it is extremely important to 
elucidate both its benefits and potential risks (especially on 
stimulation of endometrial or breast tissue). Behavioral ap- 
proaches (such as paced respiration) are safe, have shown 
some initial promise, and deserve further study. There are 
sufficient data to discourage the use of natural progesterone 
cream as the progestational component of hormone re- 
placement therapy or for the treatment of osteoporosis. 

Nor all herbs and dietary supplements are risk-free. 
Many herbs are being promoted for nontraditional uses. 
Newly formulated combination herbal products (often 
containing novel mixtures or subtherapeutic doses) should 
be avoided until research data are available; currently, no 
safety or efficacy data on such combinations have been 
published. The subtherapeutic doses often found in such 
preparations may render them harmless, but even that can- 
not be counted on. Although plant foods are presumed to 
be safe, the isolated, often concentrated components have 
not been tested for long-term use. Furthermore, because of 
the lack of adequate product quality control in the United 
States, it is difficult to identify the reliable supplement 
brands. The number of herbal products in the U.S. mar- 
ketplace is growing rapidly, and recommended dosages are 
increasing without research supporting the need for these 
larger doses. 

Health care providers and consumers should be aware 
that despite the potential usefulness of many CAM thera- 
pies, scientific research is limited. Product advertising hype 
far exceeds scientific knowledge, and scientific evaluation is 
essential to enable an informed choice among treatments. 
The popularity of CAM therapies and their therapeutic 
potential necessitate definitive safety and efficacy studies. 
Because herbs, viramins, and other natural products cannot 
be patented, industry-sponsored research will remain lim- 
ited. Federal and alternative funding sources must bridge 
this gap. 
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his Update summarizes 12 articles published in 2001 

that are important to primary inpatient physicians. To 
select these papers, we scanned 11 major medical journals 
and ACP Journal Club and informally polled experts in our 
geographic regions to find articles that we believe are meth- 
odologically sound and will have the greatest impact on 
hospital medicine. The research is grouped into seven cat- 
egories: quality improvement, invasive procedures, pulmo- 
nary diseases, infectious diseases, cardiology, endocrinol- 
ogy, and critical care. 





Quality Improvement 


Computerized Reminder System Increased Ordering of 
Preventive Care Measures 

Dexter PR, Perkins S, Overhage JM, et al. A computerized reminder 
system to increase the use of preventive care for hospitalized pa- 
tients. N Engl J Med. 2001;345:965-70. [PMID: 11575289] 


Dexter and colleagues asked whether the use of a computer 
reminder system for inpatient orders could improve order- 
ing rates for the following preventive health measures: 
pneumococcal vaccination, influenza vaccination, prophy- 
lactic aspirin use in patents with cardiovascular disease, 
and subcutaneous heparin. 

This randomized, controlled trial followed the orders 
written by eight teams of general medicine residents for 18 
months. Resident physicians were randomly assigned to an 
intervention group or a control group, and efforts were 
made to maintain them in their assigned groups despite 
monthly rotations in and out of inpatient general medi- 
cine. The residents in the intervention group received 
reminders on their computer screens to give vaccines or 
specific preventive medicines whenever certain criteria were 
met. Clinical information derived from pharmacy and 
radiology records, as well as data gathered by a research 
assistant, was compiled to generate the computerized 
reminders. 

Throughout the study period, 6371 patients ac- 
counted for 10 065 admissions, and 5496 of these patients 
were eligible for at least one intervention. Patient charac- 
teristics did not significantly differ between the interven- 
tion and control groups. Two hundred two physicians par- 
ticipated in the study; 4796 remained solely in the 
intervention group during the study period, 3896 stayed in 
the control group, and 13.996 were in both groups. Pneu- 
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mococcal vaccination was given to 35.896 of patients cared 
for by the residents who received computer reminders but 
only 0.896 of patients in the control group (P < 0.001); 
51.496 of the intervention group received influenza vaccine 
compared with only 1% of the control group (P < 0.001). 
On average, the physicians viewed the reminders four 
times. 

The computer order entry system in this study led to 
impressive gains in ordering rates. These rates did not ap- 
proach 10096, however, perhaps because the physicians 
had details of the patients’ conditions that were unavailable 
to the computer system. In a 1996 study by these same 
investigators, the computer suggested but did not automat- 
ically enter orders, and the interface was less graphically 
appealing (1). In that study, physician behavior did not 
change, suggesting that programming the computer to 
place the order unless manually overridden by the physi- 
cian maximizes fulfillment of the preventive health initia- 
tives. Although the program tested in the 2001 study is 
expensive and requires data collection and synthesis, it had 
dramatic results and its use should grow as hospitals update 
their information systems. 





Invasive Procedures 


Femoral Line Placement Should Be Avoided 

Merrer J, De Jonghe B, Golliot F, et al. Complications of femoral 
and subclavian venous catheterization in critically ill patients: a ran- 
domized controlled trial. JAMA. 2001;286:700-7. [PMID: 11495620] 


Published complication rates for femoral and subclavian 
central venous catheters vary widely, and until last year no 
randomized trials had compared these catheters directly. In 
Merrer and colleagues’ randomized, controlled trial, pa- 
tients were enrolled at eight intensive care units at four 
university and four community hospitals in France. Staff 
physicians or supervised residents inserted femoral and 
subclavian lines. Eligible patients were 18 years or older 
and were receiving their first venous catheter of the admis- 
sion. The investigators excluded patients requiring emer- 
gency catheter placement and those with coagulopathy, 
morbid obesity, severe hypoxemia, and other anatomic 
limitations. The physicians were permitted to switch from 
either side if the insertion was unsuccessful. Although the 
report indicates that sterile barrier precautions were taken, 
the authors did not specify whether the physicians had 
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formal training in antiseptic technique or whether antisep- 
tic technique was standardized. The site preparation and 
the frequency of the dressing changes were also allowed to 
vary. The catheters could be used for any purpose, includ- 
ing the infusion of vasopressors, blood products, or antibi- 
otics. Both major and minor complications were tabulated. 
Pneumothorax, hematoma requiring intervention, com- 
plete vascular thrombosis, and catheter-related sepsis were 
considered major complications. 

Of 1700 eligible patients, 289 (1896) were enrolled; 
145 received femoral catheters and 144 had subclavian 
lines. Patient characteristics did not significantly differ be- 
tween groups. During the study period, subclavian cathe- 
ters were in place longer than femoral catheters (mean, 
11.0 days vs. 9.3 days; P = 0.01). A similar percentage of 
patients in each group had mechanical complications: 
17.3% of the femoral group and 18.8% of the subclavian 
group (P > 0.2). Two femoral hematomas and four pneu- 
mothoraces occurred. In a bivariate analysis of variables 
that contributed to mechanical complications, catheter in- 
sertion at night, time required for catheter insertion, over- 
all duration of placement, and placement at two of the 
participating centers were independent predictors of me- 
chanical complications (Table 1). Seven major thrombotic 
complications occurred in the femoral group and none oc- 
curred in the subclavian group (P = 0.1). A catheter tip 
was cultured for 93% of all patients; 20% of the femoral 
group and 4.5% of the subclavian group had infectious 
complications. Most of the femoral infections were due to 
colonization. The total number of major complications 
was 15 in the femoral group and 7 in the subclavian group, 
and the number needed to treat for harm in 1 patient was 
18. The absolute risk reduction for major complications 
with subclavian versus femoral site was 6% (95% CI, 0.2% 
to 12%). 

In summary, femoral lines were associated with a sig- 
nificantly greater rate of infectious and thrombotic compli- 
cations. The femoral site should be avoided if possible. It 
would be valuable to include internal jugular lines in a 


future comparison of central venous catheter sites. 


Table 1, Independent Risk Factors for Complications of Central 
Line Placement 












Risk Factors 
For mechanical complications* 





Odds Ratio (95% CI) 


Time required for insertion 1.05 (1.03-1.08) «0.001 

Insertion at two of the 

centers 4.52 (1.81-11.23) 0.001 

insertion at night 2.06 (1.04—4.08) 0.03 
For Infectious complication 

Femoral catheterization 4.83 (1.96-11.93)t «0.001 
For thrombotic complication 

Femoral catheterization 14.42 (3.33-62.57) «0.001 





* Mechanical complications were arterial puncture, pneumothorax, hemothorax or 
mediastinal ma, misplacement of catheter tip, hematoma or bleeding, and 
air embolism. 

+ Hazard ratio. 
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Pulmonary Diseases 





Spiral Computed Tomography Is Not Ready for Use as a 
Solitary Test To Diagnose Pulmonary Embolism 

Perrler A, Howarth N, Didler D, et al. Performance of helical com- 
puted tomography in unselected outpatients with suspected pulmo- 
nary embolism. Ann intem Med. 2001;135:88-97. [PMID: 
11453707] 


In previous studies that examined helical computed tomog- 
raphy (CT) in pulmonary embolism, the methods varied 
and the results were inconsistent; the reported sensitivity 
for detecting pulmonary embolism ranged from 53% to 
100%. Perrier and colleagues sought to determine the op- 
erating characteristics of helical CT in the diagnosis of 
pulmonary embolism. Perrier and colleagues followed a co- 
hort of 1108 consecutive patients who presented to the 
emergency department of University Hospital of Geneva in 
Switzerland with clinical suspicion of pulmonary embo- 
lism. All patients were at least 16 years of age and had 
elevated D-dimer levels (7500 ug/L) on an enzyme-linked 
immunosorbent assay. Of the 722 patients with elevated 
D-dimer levels, 38% were excluded because of contraindi- 
cations to CT, technical difficulties, or incomplete follow- 
up. The clinical and demographic variables did not signif- 
icantly differ between the excluded patients and the study 
participants. After exclusions, 299 patients were available 
for the analysis. Lower-extremity Doppler was done on the 
first day. Pulmonary embolism was diagnosed by a positive 
pulmonary arteriogram, a high-probability ventilation— 
perfusion scan, or an ultrasound showing deep venous 
thrombosis in the context of clinical suspicion for pulmo- 
nary embolism. Helical CT was also performed, but the 
results were withheld from the clinicians managing the pa- 
tients; blinded radiologists read the scans 3 months later at 
follow-up. Information on clinical events, such as deep 
venous thrombosis, embolism, and bleeding, was available 
for all patients during the 3-month follow-up. 

Of the 287 patients with conclusive CT scans, 116 
were positive for pulmonary embolism and 71 were nega- 
tive. The sensitivity of helical CT was 70% (CI, 62% to 
78%) and the specificity was 91% (CI, 86% to 95%). In 
97% of the 35 patients with false-negative helical CT 
scans, embolism was detected by ventilation—perfusion 
scanning, ultrasonography, or angiography. No pulmonary 
embolisms were diagnosed in the low-risk cohort (defined 
by a D-dimer value < 500 ug/L), and the interobserver 
agreement among the three CT scan readers was excellent 
(nonweighted x = 0.823 to 0.902). After low-risk patients 
were excluded, the prevalence of disease was 38%, slightly 
higher than the 28% reported in the Prospective Investiga- 
tion of Pulmonary Embolism Diagnosis Criteria (PIO- 
PED) study (2). 

Because of low sensitivity, helical CT is currently in- 
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adequate as a solitary test to rule out pulmonary embolism, 
and it is only moderately effective in helping clinicians rule 
in the disease. Moreover, its cost-effectiveness is still un- 
clear. Furthermore, because of the way this study was de- 
signed, the results apply only to patients screened with a 
D-dimer assay. 





Infectious Diseases 


History and Physical Examination Can Predict Risk for 
Lumbar Puncture in Patients with Meningitis 

Hasbun R, Abrahams J, Jekel J, Quagliarello VJ. Computec tomog- 
raphy of the head before lumbar puncture in adults with suspected 
meningitis. N Engl J Med. 2001;345:1727-33. [PMID: 11742046] 


This study may have been partly motivated by the conges- 
tion in emergency departments and the delays that result 
from awaiting interpretation of CT scans. Researchers at 
Yale New Haven Hospital in New Haven, Connecticut, 
asked whether history and physical examination findings in 
patients with suspected bacterial meningitis could predict 
which patients would have a normal CT scan before lum- 
bar puncture. If clinical criteria could help select patients 
for quick lumbar puncture, delays could be reduced and 
many scans would be unnecessary. 

Of 511 consecutively identified patients seen in the 
emergency department, 301 were enrolled. All participants 
were at least 16 years of age and showed clinical signs of 
meningitis. Socioeconomic status, comorbidity via the 
Charleston Comorbidity Index, laboratory findings, and 
neurologic abnormalities were tabulated at baseline. The 
emergency department physician decided whether to ob- 
tain a CT scan. Almost all patients received lumbar punc- 
tures, and their clinical status was evaluated after the first 
week of study. Staff neuroradiologists, who were blinded to 
the clinical presentations, read the scans, The scans were 
reviewed for the presence of any abnormality cr mass 
effect. 

The median age of the cohort was 40 years, and the 
typical presentation included headache, fever, and a nor- 
mal level of consciousness. However, about 15% of the 
patients were older than 60 years of age, and 25% were 
HIV positive. Fifty percent were white, 30% were black, 
and 20% were Hispanic. Focal neurologic deficits were 
noted in 17% of the patients according to the Modified 
National Institutes of Health Stroke Scale. 

Of the 301 patients enrolled, 66 patients did not have 
a CT scan but did undergo lumbar puncture without com- 
plication. Of the 235 patients who underwent CT, 76% 
had normal scans and 24% had abnormal scans. Through 
regression analysis, the investigators determined which 
variables separated the two groups. Only 5% of the pa- 
tients had mass effect on CT scan, and only 4 patients 
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overall did not undergo a lumbar puncture because of the 
CT results. 

In the regression analysis, four variables were signifi- 
cantly associated with abnormal CT scans: age older than 
60 years (P < 0.001), immunocompromised state (P = 
0.01), a history of central nervous system disease (P < 
0.001), and seizure in the preceding week (P < 0.001). 
Significant physical findings were an abnormal level of 
consciousness (P « 0.001); inability to answer two consec- 
utive questions (P « 0.001); inability to follow two com- 
mands and abnormal language (P < 0.001); abnormal vi- 
sual fields (P < 0.001); horizontal gaze for gaze palsy (P = 
0.003); and arm drift, leg drift, and a facial palsy (P < 
0.001). The neurologic examination required 7 minutes to 
perform. 

Of the 96 patients who had none of the listed histor- 
ical risk factors or neurologic abnormalities, 93 had a nor- 
mal CT scan, and only 3 had an abnormal scan. Of those 
3 patients, only 1 had evidence of increased mass effect; 
that patient underwent lumbar puncture without compli- 
cations. The probability of a normal CT scan if the history 
and physical examination findings were normal was 97%. 

In conclusion, when bacterial meningitis is suspected, 
historical facts and a thorough neurologic examination can 
identify patients not likely to have an abnormal CT scan. If 
this guideline can be validated, applying it to practice 
could reduce the number of CT scans obtained and expe- 
dite the performance of diagnostic lumbar puncture in the 
emergency department. 


Intravenous Amphotericin Drip Reduces Side Effects, 
Nephrotoxicity, and Mortality Compared with Rapid 
Infusion 

Eriksson U, Seifert B, Schaffner A. Comparison of effects of ampho- 
tericin B deoxycholate infused over 4 or 24 hours: randomised 
controlled trial. BMJ. 2001;322:579-82. [PMID: 11238151] 


Liposomal formulations of amphotericin are less toxic than 
the conventional deoxycholate compound (2); they cause 
fewer cases of nephrotoxicity and adverse effects. In this 
study, Eriksson and colleagues postulated that slowing de- 
livery of the conventional formulation by prolonging the 
duration of infusion might reduce toxicity. 

This randomized, controlled trial of 80 consecutive 
patients compared two rates of infusing amphotericin B 
deoxycholate (4 hours [rapid] and 24 hours). The investi- 
gators measured creatinine clearance, mortality, and infu- 
sion-related adverse effects, such as chills, rigors, and vom- 
iting. To be considered for the trial, clinical suspicion of 
fungal infection, but not proven infection, was required. 
Most patients had neutropenia, hematologic disorders, and 
refractory fever and were classified as having possible, prob- 
able, or definite fungal infection. Physicians were pre- 
vented from treating side effects on the first day of treat- 
ment. Patients who had recently received amphotericin B 
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or had a serum creatinine level greater than 300 mol/L 
(3.4 mg/dL) were excluded. The cohorts did not differ 
significantly in age, concurrent treatment, diagnosis, or se- 
verity of infectious signs. Creatinine clearance, electrolyte 
levels, and mortality rates were tabulated. 

More patients in the rapid infusion group than in the 
continuous infusion group experienced side effects: About 
three times as many had chills or rigors, and twice as many 
had vomiting. Patients receiving rapid infusion also re- 
quired significantly more medication to treat adverse ef- 
fects and had more dose reductions or interruptions; these 
outcomes could imply that the drug levels were being al- 
tered more frequently or that less drug was being given. 
Creatinine clearance as a percentage of baseline was lower 
in the rapid infusion group than in the continuous infu- 
sion group at the end of the trial: 65% versus 86% (P = 
0.001), with a median difference of 19% (CI, 9% to 29%). 
The mortality rates in the two groups differed significantly. 
Twelve patients in the rapid infusion group died compared 
with 4 in the continuous infusion group (relative risk, 3.0 
[CL 1.1 to 8.5]; P = 0.048). The number needed to treat 
for benefit with continuous infusion to prevent one death 
from the use of rapid infusion was 5. There was no signif- 
icant difference in the electrolyte disturbances caused by 
the two methods of administering the drug. 

Amphotericin infused over 24 hours reduced side ef- 
fects, nephrotoxicity, and mortality rates. If patients do not 
have a contraindication to amphotericin deoxycholate and 
continuous administration is feasible, the drug should be 
delivered over 24 hours rather than 4 hours. 





Cardiology 


Earlier Initiation of Lipid-Lowering Therapy improves 
Outcomes 

Schwartz GG, Olsson AG, Ezekowitz MD, et al. Effects of atorva- 
statin on early recurrent ischemic events In acute coronary syn- 
dromes: the MIRACL study: a randomized controlled trial. JAMA. 
2001;285:1711-8. [PMID: 11277825] 


The long-term benefits of statin drugs on cholesterol level 
are well established. Emerging research has also suggested 
that the drugs have additional activities, such as inhibition 
of platelet aggregation and anti-inflammatory effects, that 
may prevent endothelial plaque formation. In this global 
study, funded by Pfizer Inc. and involving 122 centers, 
Schwartz and colleagues considered whether early initia- 
tion of lipid-lowering therapy before hospital discharge im- 
proved cardiac outcomes. 

A prospective study in Sweden published in 2001 (3) 
found that among patients with acute myocardial infarc- 
tion, initiation of lipid-lowering therapy before hospital 
discharge decreased 1-year mortality rates by 2596. How- 
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ever, this was a cohort study with inherent weaknesses. 
Another trial (4) examined lipid-lowering medicines given 
after catheter-based revascularization. Schwartz and col- 
leagues’ study is the first randomized trial investigating the 
benefit in patients with acute coronary syndromes who did 
not have an intervention. 

In this randomized, controlled, double-blind trial, 
atorvastatin, 80 mg/d, or placebo was given to patients 
with non-Q-wave myocardial infarction or unstable an- 
gina. All patients were 18 years of age or older; had devel- 
oped a new pattern of chest pain of at least 15 minutes’ 
duration in the previous 24 hours; had electrocardio- 
graphic changes in two contiguous leads or wall-motion 
abnormalities on echocardiography; had new and reversible 
defects on nuclear studies; or, in the case of a non—Q-wave 
myocardial infarction, a doubling of the troponin level. 
Patients with very high lipid levels were excluded because 
the authors preferred to focus on a composite outcome of 
cardiac end points rather than lipid levels. In addition, 
patients with a recent coronary artery bypass graft or Q- 
wave myocardial infarction within 4 weeks before the study 
were excluded. The researchers also excluded. patients who 
were likely to receive prompt revascularization, along with 
those presenting with heart failure, severe anemia, a history 
of hemodialysis, high liver function test results, diabetes, 
pregnancy, or lactation. 

Atorvastatin or placebo was started within 1 to 4 days 
after hospitalization. Patients were assessed at 2, 6, and 16 
weeks. Treating physicians decided whether to order addi- 
tional diagnostic and therapeutic measures, but lipids 
could not be measured during the hospitalization. The pri- 
mary outcome measure was a composite end point includ- 
ing death, nonfatal myocardial infarction, resuscitated car- 
diac arrest, and recurrent ischemia. Additional secondary 
end points were stroke and heart failure. 

Over 28 months, 3086 patients were enrolled; 1538 
received atorvastatin and 1548 received placebo. Eighty-six 
percent of the atorvastatin recipients and 88% of the 
placebo recipients adhered to the prescribed schedule. 
Baseline characteristics and use of B-blockers, angiotensin- 
converting enzyme inhibitors, or aspirin did not signifi- 
cantly differ between groups. 

The incidence of the composite end point was signif- 
icantly lower in the atorvastatin group than in the placebo 
group: 14.8% vs. 17.4% (relative risk, 0.84 [CI, 0.70 to 
1.00]; P> 0.2). In addition, the atorvastatin recipients 
had a lower risk for recurrent ischemia that required hos- 
pitalization (relative risk, 0.74 [CI, 0.57 to 0.95]; P = 
0.02), and recurrent ischemia contributed significantly to 
the differences seen in the primary end point. No signifi- 
cant differences were noted in death, myocardial infarc- 
tion, or cardiac arrest, but the study was not powered to 
detect differences in these variables between the groups. 

The mean low-density lipoprotein cholesterol level at 
the beginning of the trial was 3.21 mmol/L (124 mg/dL) 
in both groups. The mean triglyceride level was 2.03 
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Table 2. Clinical Risk Factors for Perioperative Cardiac Death or Myocardial Infarction* 








Clinical Risk Factor Univariate Analysis Multivariate Analysis 
OR (95% CI) P Value OR with Clinical P Value OR with Clinical P Value 
Characteristics Only (95% CI) Characteristics and DSE 
Results (95% CI) 

History of congestive heart failure 5.7 (27-12.1) «:0.001 3.0 (1.3-6.9) 0.009 2.3 (0.9-5.5) 0.08 
Previous myocardial infarction 3.6 (1.9-6.8) «0.001 2.5 (1.2-5.3) 0.01 

History of stroke 4.1 (2.0-8.1) «9,004 3.4 (1.6-7.3) 0.001 3.2 (1.4-731) 0.001 
Current stable or previous angina 3.3 (1.8-6.0) 0.001 2.1 (1.14.3) 0.03 

Age 2 70 years 2.0 (1.1-3.7) 0.02 1.9 (1.0-3.6) 0.05 1.9 (1.0-4.0) 0.07 
Perioperative B-blocker therapy 0.3 (0.1-0.7) 0.009 0.1 (0.0-0.3) 0.001 
DSE showing 1-4 new RWMA 13.9 (6.1-31.7) 0.001 
DSE showing =5 new RWMA 16.7 (6.0-47.0) 0.001 





* DSE = dobutamine stress echocardiography; OR = odds ratio; RWMA = regional wall-motion abnormalities. 


mmol/L (180 mg/dL), and the mean high-density lipopro- 
tein cholesterol level was 1.19 mmol/L (46 mg/dL). After 6 
weeks of treatment, the low-density lipoprotein cholesterol 
levels decreased by 40% (mean, 1.86 mmol/L [72 mg/dL]) 
in the atorvastatin group and increased by 12% (mean, 
3.49 mmol/L [135 mg/dL]) in the placebo group. The 
high-density lipoprotein cholesterol level was unchanged. 
Triglyceride levels decreased by 16% in the atorvastatin 
group (mean, 1.57 mmol/L [139 mg/dL]) and increased 
by 996 in the placebo group (mean, 2.11 mmol/L [187 
mg/dL]). The frequency of abnormal liver function test 
results was 2.596 greater in the treatment group. Liver en- 
zyme levels normalized after discontinuation of atorvasta- 
tin therapy, and no patients developed myositis. 

This study suggests that atorvastatin administered soon 
after admission for an acute coronary syndrome may be bene- 
ficial. The study did not define the optimum point at which 
to start statin therapy. This evidence suggests that before 
patients with acute coronary syndrome are discharged from 
the hospital, it is prudent to prescribe a lipid-lowering sta- 
tin along with initiation of a B-blocker, aspirin, or angio- 
tensin-converting enzyme inhibitor when appropriate. 





Perioperative Medicine 


Prediction of Postoperative Adverse Cardiac Event Improved 
with Combination of Clinical History and Preoperative 
Dobutamine Stress Echocardiography Results 

Boersma E, Poldermans D, Bax JJ, et al. Predictors of cardiac events 
after major vascular surgery: role of clinical characteristics, dobut- 
amine echocardiography, and beta-blocker therapy. JAMA. 2001; 
285:1865-73. [PMID: 11308400] 


In this global multicenter cohort study, Boersma and col- 
leagues examined the role of medical history, preoperative 
dobutamine stress echocardiography results, and the use of 
B-blocker therapy in the incidence of cardiac events in 
1351 consecutive patients undergoing major vascular sur- 
gery. The primary end points were nonfatal myocardial 
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infarction and cardiac death within 1 month of surgery. A 
total of 1091 patients (87%) underwent dobutamine stress 
echocardiography according to protocol because they had 
at least one of the following clinical risk factors for adverse 
cardiac events: age older than 70 years; history of angina, 
myocardial infarction, or congestive heart failure; treatment 
for ventricular arrhythmia or diabetes mellitus; or limited 
exercise capacity. An additional 245 patients had dobut- 
amine stress echocardiography ordered at the discretion of 
their physician. Of the 360 patients who had perioperative 
B-blocker therapy, 301 were receiving long-term therapy and 
59 were randomly assigned to receive this therapy accord- 
ing to the protocol of the Dutch Echocardiographic Risk 
Evaluation Applying Stress Echocardiography (DECREASE) 
study (5). The patients receiving B-blocker therapy had a 
slightly worse risk profile, with a higher prevalence of his- 
tory of myocardial infarction and unstable angina. 

The authors performed both univariate and multivar- 
iate analyses to evaluate the relationship between adverse 
cardiac outcomes (cardiac death or myocardial infarction) 
and clinical characteristics, dobutamine stress echocardiog- 
raphy results, and perioperative B-blocker therapy. 

In the univariate analysis, patients with a history of 
congestive heart failure, myocardial infarction, or stroke 
had the highest odds ratio for myocardial infarction or 
cardiac death (Table 2). In the univariate analysis of the 
preoperative dobutamine stress echocardiography results, 
patients with several new regional wall-motion abnormali- 
ties had the highest odds ratio for a cardiac event. Multi- 
variate analysis that included each of these variables 
showed that new regional wall-motion abnormalities on 
dobutamine stress echocardiography, a history of stroke, 
and congestive heart failure independently predicted ad- 
verse cardiac outcomes. 

On the basis of these study results, the authors devel- 
oped a risk classification model. Patients were stratified for 
risk by the composite end points of Lee and colleagues’ 
revised cardiac index (6), which gives 1 point each for 
congestive heart failure; history of myocardial infarction, 
renal insufficiency, diabetes mellitus, and angina; age older 
than 70 years; and high-risk surgery. Patients with fewer 
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Table 3. Selected Variables from Postoperative Pneumonia 
Risk Index 








Preoperative Risk Factor Point Value 
Type of surgery 
Abdominal aortic aneurysm repair 15 
Thoracic 14 
Upper abdominal 10 
Neck 8 
Neurosurgery 8 
Vascular 3 
Emergency 3 
Age 
z80y 17 
70-79 y 13 
60-69 y 9 
50-59 y 4 
General health 
Functional status 
Totally dependent 10 
Partially dependent 6 
Welght loss > 1096 7 
Current smoker In last year 3 
Alcohol intake > 2 drinks/d In last 2 weeks 2 
Medical history 
History of chronic obstructive pulmonary disease 5 
Impaired sensorium 4 
History of stroke 4 


ul 


Long-term steroid use 
General anesthetic 4 
Transfusion > 4 units 


w 





than 2 points had a low risk for cardiac events (<2%) 
regardless of dobutamine stress echocardiography result. 
Patients with scores of 3 or more but without new regional 
wall-motion abnormalities also had a low risk for compli- 
cation if they took perioperative B-blocker therapy. Those 
with more than four new wall-motion abnormalities had a 
relatively high risk for perioperative cardiac complications 
(>6%) despite receiving B-blocker therapy. Each 1-point 
increase in Lee and colleagues’ revised cardiac index carried 
an odds ratio of 1.6 (CI, 1.1 to 2.2; P = 0.01). 

Limitations of the study included its status as a sec- 
ondary analysis, retrospective patient risk stratification, and 
failure to treat the classification system in a new group of 
patients. 

The combination of a clinical score based on age and 
clinical history with preoperative dobutamine stress echo- 
cardiography results has practical implications for the pre- 
operative evaluation of patients undergoing vascular sur- 
gery. Because patients with 0 points on Lee and colleagues’ 
index had low mortality rates regardless of -blocker use or 
preoperative dobutamine stress echocardiography results, 
neither of these interventions would be necessary for assess- 
ing or reducing risk. Patients with any one of the listed risk 
factors should benefit from perioperative B-blocker ther- 
apy, but if the risk index score is less than 3, they would 
not benefit from dobutamine stress echocardiography. 
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Those who had three or more of the revised cardiac index 
risk factors may receive the greatest benefit from dobut- 
amine stress echocardiography for further preoperative risk 
stratification. The study findings suggest that patients with 
four or more new regional wall-motion abnormalities need 
to undergo invasive testing and revascularization, if indi- 
cated, before surgery. 


Preoperative Clinical History Predicted Postoperative 
Pneumonla 

Arozullah AM, Khurl SF, Henderson WG, Daley J. Development and 
validation of a multifactorial risk index for predicting postoperative 
pneumonia after major noncardiac surgery. Ann Intern Med. 2001; 
135:847-57. [PMID: 11712875] 


This large study from 100 Veterans Affairs medical centers 
sought to develop and validate a preoperative risk index to 
predict the incidence of postoperative pneumonia (as per 
the Centers for Disease Control and Prevention defini- 
tion of nosocomial pneumonia after surgery). The investi- 
gators studied a prospective cohort of 160 805 patients 
who underwent noncardiac surgery from 1 September 1997 
through 31 August 1999 to develop the index and then 
applied the criteria to a cohort of 155 266 patients from 
1 September 1995 to 31 August 1997 to validate the index. 
The researchers excluded patients who had preoperative 
pneumonia, were ventilator dependent, or developed noso- 
comial pneumonia after respiratory failure. 

A total of 2466 patients (1.5%) developed postopera- 
tive pneumonia. Patients with pneumonia tended to be 
older (mean age [--SD], 68.9 + 10.9 years vs. 61.2 + 13.3 
years; P « 0.001). Overall mortality after 1 month was sig- 
nificantly higher in patients with postoperative pneumonia 
(2196 vs. 2%; P< 0.001). Other serious postoperative 
complications associated with postoperative pneumonia 
were sepsis, respiratory failure, cardiac arrest, a prolonged 
ileus, and myocardial infarction. 

Multivariate analysis showed that preoperative serum 
creatinine level, diabetes, congestive heart failure, ascites, 
end-stage renal disease, recent chemotherapy, and dyspnea 
did not predict postoperative pneumonia. 

General health and immune status, respiratory status, 
type of anesthesia, and type of surgery were the important 
predictors of pneumonia. Abdominal aortic aneurysm re- 


Table 4. Postoperative Pneumonia Risk Index Class and 
Observed Rate of Pneumonia 













Risk Class (Polnts) Rate of Pneumonia, % 





Development Cohort Validation Cohort 
1 (0-15) 0.24 024 
2 (16-25) 1.19 1.18 
3 (26-40) 4.0 4.6 
4 (41-55) 9.4 10.8 
5055) 15.8 159 
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pair (odds ratio, 4.29 [CI, 3.34 to 5.50]), thoracic surgery 
(odds ratio, 3.92 [CI, 3.46 to 4.67]), emergency surgery 
(odds ratio, 1.33 [CI, 1.16 to 1.54]), and a general anesthe- 
tic (odds ratio, 1.56 (CI, 1.36 to 1.80]) carried the highest 
risk for postoperative pneumonia compared with other sur- 
geries or types of anesthetia. Age older than 80 years (odds 
ratio, 5.63 [CI, 4.62 to 6.84]), poor functional status 
(odds ratio, 2.83 [CI, 2.33 to 3.43]), recent weight loss 
(odds ratio, 1.92 [CI, 1.68 to 2.18]), and alcohol use (odds 
ratio, 1.24 [CI, 1.08 to 1.42]) were significant predictors. 

The authors created a point scoring system to predict 
postoperative pneumonia, calculated each patient's risk 
score, and placed each patient into one of five risk levels 
(Tables 3 and 4). The risk index predicted the incidence of 
postoperative pneumonia in the validation cohort with 
good discrimination and calibration. The C-statistic was 
0.779, and the Hosmer-Lemeshow goodness-of-fit statistic 
was 0.01 (P 2 0.2). 

In summary, this study determined the patient- and 
surgery-specific risk factors that increase the likelihood of 
developing postoperative pneumonia. The key contribu- 
tion of this research is the validation of a method for pre- 
dicting an individual patient's risk for pneumonia after 
noncardiac surgery. The usefulness of this rule in guiding 
postoperative decision is unknown. 





Endocrinology 


Intensive Control of Blood Glucose Reduces Mortality Rates 
in Critically ill Patients 

van den Berghe G, Wouters P, Weekers F, et al. Intensive insulin 
therapy in critically ill patients. N Engl J Med. 2001;345:1359-67. 
[PMID: 11794168] 


Hyperglycemia has been associated with complications in 
critically ill patients (7), and glucose control has been iden- 
tified as a favorable goal in diabetic patients after myocar- 
dial infarction (8). These observations motivated research- 
ers at the Catholic University in Belgium to examine 
intensive insulin therapy in intensive care unit (ICU) pa- 
tients to determine whether strict control of blood glucose 
levels would reduce morbidity and mortality. 

All participants were mechanically ventilated patients 
in surgical ICUs. Moribund patients, those who already 
had do-not-resuscitate orders, and those who were partici- 
pating in other clinical trials were excluded. A total of 1548 
patients were randomly assigned to receive an insulin drip 
when the glucose level was greater than 6.1 mmol/L (110 
mg/dL) (n = 765) or greater than 11.9 mmol/L (215 mg/ 
dL) (a = 783). The sex distribution, age, and admission 
diagnoses were similar for both groups. 

The intensive insulin regimen yielded significantly 


lower morning blood glucose levels. In addition, the inten- 
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sive insulin group had decreased all-cause mortality in the 
ICU, decreased inpatient all-cause mortality, decreased 
mortality in the context of bacteremia, and reduced length 
of stay in the ICU. Mortality in the ICU was 896 in the 
intensive insulin group and 4.696 in the conventional ther- 
apy group (P < 0.04); the benefit was greatest in patients 
with multiorgan failure and sepsis. The estimate for the 
mortality reduction was 3296 (CI, 296 to 5596; P « 0.04). 
Thirty-nine (596) patients in the treatment group experi- 
enced hypoglycemia compared with 0.596 of patients in 
the conventional group. The number needed to treat for 
harm in 1 patient was 22. 

Although these data are compelling, the study had sev- 
eral limitations that hinder its generalizability: It was done 
in a surgical ICU at only one center and included only 
mechanically ventilated patients. In addition, the study was 
not completely blinded. Nevertheless, the authors demon- 
strate a substantial mortality benefit from intensive insulin 
therapy. Further studies of this treatment strategy are 
needed in critically ill medical patients. 





Critical Care 


Activated Protein C Reduces Mortality in Patients with 
Severe Sepsis 

Bernard GR, Vincent JL, Laterre PF, et al. Efficacy and safety of 
recombinant human activated protein C for severe sepsis. N Eng: 
J Med. 2001;344:699-709. [PMID: 11236773] 


For many years, critical care researchers have been studying 
ways to intervene successfully with the cascade of events 
seen in the systemic inflammatory response of ICU pa- 
tients or to modulate the mediators of this response. This 
global trial involving 164 centers sought to determine 
whether treatment with activated protein C (with its anti- 
thrombotic, fibrinolytic, and anti-inflammatory properties) 
decreases all-cause mortality in patients with severe sepsis. 
The study sample consisted of patients with systemic in- 
flammation and organ failure due to acute infection. The 
authors excluded HIV-infected patients, transplant recipi- 
ents, patients undergoing hemodialysis, and patients with 
liver disease. 

A total of 1778 patients were enrolled in a random- 
ized, double-blinded, placebo-controlled trial. The primary 
end point was 28-day mortality. After per-protocol exclu- 
sions, 1690 patients received either the study drug or pla- 
cebo. The study group (7 = 850) received activated pro- 
tein C, and the controls (2 = 840) received a placebo 
infusion. The two groups had similar proportions of men 
and women, Acute Physiology and Chronic Health Evalu- 
ation (APACHLE) scores, and degree of organ dysfunction. 
The 28-day mortality rate was 24.796 (210 of 850) in the 
activated protein C group compared with 30.8% (259 of 
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840) in the placebo group (P — 0.005). Relative risk re- 
duction was 19.496 (CI, 6.696 to 30.5%); the absolute risk 
reduction was 6.196. The number needed to treat for ben- 
efit to prevent one death was 16. 

Because activated protein C is fibrinolytic and inhibits 
thrombin formation, the most common side effect was se- 
vere bleeding: 3.596 in the activated protein C group and 
2.296 in the control group (P — 0.06). Study drug therapy 
was stopped 1 hour before any invasive procedures, but 
severe bleeding still occurred in some patients. The num- 
ber needed to treat for harm in 1 patient was 66. The study 
was stopped after the second interim analysis because of 
the statistically significant reduction in mortality rates in 
the treated patients. 

Although activated protein C did improve outcomes, 
the drug is very expensive and its cost-effectiveness is un- 
known. Because enrollment stopped after the interim anal- 
ysis, there were too few adverse events to rule out a clini- 
cally important increase in adverse events in patients 
assigned to activated protein C. The increased rate of ad- 
verse events in the activated protein C group was not sta- 
tistically significant (P — 0.08). 

Despite these concerns, the decrease in mortality is 
noteworthy. Activated protein C may be the first major 
advance in the treatment of sepsis to emerge in some time. 
It is currently unclear which patients would benefit the 
most from the therapy, and more trials are needed to de- 
termine rates of complications and how to limit them. 


Early, Intensive Resuscitation of Critically HI Patients In 
Emergency Department Improves Outcome 

Rivers E, Nguyen B, Havstad S, et al. Early goal-directed therapy in 
the treatment of severe sepsis and septic shock. N Engl J Med. 
2001;345:1368-77. [PMID: 11794169] 


Rivers and colleagues evaluated the role of early ICU-level 
care given to critically ill patients before admission to the 
ICU. The study focused on patients with systemic inflam- 
mation and organ failure due to acute infection. All pa- 
tients had at least two of four criteria for the systemic 
inflammatory response criteria and had a systolic blood 
pressure lower than 90 mm Hg or a blood lactate level 
greater than 4 mmol/L. 

After applying many exclusion criteria, the authors 
randomly assigned the patients to one of two levels of pre- 
ICU care. The early goal-directed therapy group consisted 
of 130 patients, and the standard treatment group con- 
tained 133 patients. The primary end points were mortal- 
ity, APACHE II scores, hemodynamic measurements, and 
key laboratory indices, including lactate and blood gas lev- 
els. In the early goal-directed therapy group, 6 hours of 
treatment was initiated in the emergency department with 
advice from a critical care consultant. According to proto- 
col a central venous catheter and an arterial line were 
placed, and hemodynamic monitoring was initiated in the 
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emergency department. Antibiotic therapy was started at 
the discretion of the physician. Patients received volume 
resuscitation to achieve a central venous pressure of 8 to 12 
mm Hg. Vasoactive agents were added to maintain mean 
arterial pressure at 65 to 90 mm Hg. If central venous 
oxygen saturations were less than 7096, patients received 
blood transfusion until the hematocrit was greater than 
0.30. If central venous oxygen saturation remained less 
than 7096, inotropic agents were added. After meeting 
these standards, the patients were transferred to the ICU. 
Patients in the control group received standard care per the 
study institution. 

The baseline characteristics of the two groups (sex, 
age, and time until initiation of therapy) and the distribu- 
tion of the types of shock were similar. Antibiotic treat- 
ment was not significantly different between the groups. 

The inpatient mortality rate was lower in the early 
intervention group than in the standard treatment group: 
30.5% versus 46,596 (P = 0.009). Over the first 72 hours, 
aggressively treated patients also had lower lactate levels, 
higher pH, higher oxygen saturation, and lower APACHE 
Il scores. Mortality at 28 days was 33% in the early inter- 
vention group and 4996 in the standard treatment group 
(P — 0.01). The relative risk for death was 0.58 (CI, 0.39 
to 0.87; P = 0.01). 

This study emphasizes the importance of assessing and 
stabilizing patients as early as possible. The model of care 
could be applied widely if critical care and emergency de- 
partment physicians work together closely in an emergency 
department with adequate nursing care and other re- 
sources. 
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Ap LIBITUM 


The Knowledge 


Man comes not from an egg but from 
an animalcule in the masculine seed 
-Antoni van Leewuenhoek, 1683 


And now that it was done, 


Should he announce what had been seen? 
He had taken care not to defile himself 


And on his awakening 
Had let a little drop fall 


Onto the reticule of his microscope. 
There, the twisting, squirming worms 
Were verily the same as he had seen 
In the sexual emissioas of the beasts— 


His dog, the cow, a goat 
Now he himself. 


Again and again he asked their origin. 
Was this Discovery a part of the Divine plan, 
Or some Forbidden knowledge of the Adversary? 


At times he believed 


A little man, fully formed, rested 


Within the head of a microscopic worm. 


But then the image gone, 
Was it his own fantasy? 


He planned to write the Royal Society, 


Had sent other Correspondences 

Of both empiric and theoretic nature. 

Yet he was not blind to the risks, 

Knew of the Dialogue of the Two World Systems, 
Its consequences— 

Galileo on his knees, recanting; 

Then house arrest for life. 

Men had been burned before for their thoughts, 
And Delft was alive with spies. 


Richard Bronson, MD 
Stony Brook, NY 11794-8091 
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Prevention of Plaque Rupture: A New Paradigm of Therapy 


James S. Forrester, MD 


Acute coronary syndromes—unstable angina, myocardial infarc- 
tion, and sudden cardiac death—are caused by acute disruption of 
an unstable coronary atheroma. Unstable plaques have three his- 
tologic characteristics: a large lipid core, many Inflammatory cells, 
and a thin fibrous cap. Because the unstable plaque Is not nec- 
essarily obstructive, It may cause no symptoms before rupture. 
The cellular processes that lead to the characteristic histologic 
features of unstable plaque have recently been identified. This 
new understanding of the cell blology of plaque instability sug- 
gests new therapeutic strategies: passivation of the endothellum, 


linical strategies for preventing acute coronary syn- 
mes now focus on preventing plaque instability. 
The concept has evolved over several decades. Beginning in 
the 1980s, angioscopy revealed atheroma with a smooth 
surface in patients with stable angina but showed atheroma 
with a disrupted intimal surface in patients with acute cor- 
onary syndromes (Figure 1) (1). Pathologists subsequently 
demonstrated that disrupted lesions have three characteris- 
tic histologic features: a large lipid core, an abundance of 
inflammatory cells, and a thin fibrous cap (2, 3). Angiog- 
raphers found that these unstable lesions are not necessarily 
severely stenotic (4). Finally, in the middle and late 1990s, 
plaque instability was even more clearly defined when cy- 
tokines and enzymes that cause plaque instability at the 
level of cytokines were identified (Figure 2). In this article, 
I describe the steps in plaque destabilization and link them 
to a set of clinical strategies that can be expected to sub- 
stantially decrease the incidence of acute coronary syn- 
dromes. 


MECHANISMS RESPONSIBLE FOR EVOLUTION OF 
UNSTABLE PLAQUE 
Endothelial Activation 

The process of plaque destabilization begins with en- 
dothelial activation (Figure 3). Some of the endothelial cell 
activators are the familiar traditional risk factors (increased 
cholesterol levels, hypertension, and smoking), whereas 
others (for example, homocysteinemia, immune com- 
plexes, and other infectious agents) have been identified 
more recently (5, 6). The level of endothelial cell activation 
can change very rapidly (7, 8). For instance, Mellwig and 
colleagues (8) found a 30% increase in stress-induced cor- 
onary blood flow 20 hours after low-density lipoprotein 
(LDL) apheresis, which lowered mean LDL levels from 
194 to 81 mg/dL (5.0 to 2.0 mmol/L), and Vogel (6) 
found substantial reduction in forearm vascular reactivity 
in a 4-hour period after a fatty meal. The activated endo- 
thelial cell expresses cell adhesion molecules, which cause 
circulating blood cells to adhere to the endothelium and 


reduction of low-density lipoprotein (LDL) in the vessel wall by 
decreasing serum LDL levels or accelerating reverse cholesterol 
transport, Inhibition of LDL oxidation, Inhibition of inflammatory 
cytokine expression, and Inhibition of thrombus formation. Al- 
though the morbidity and mortality resulting from acute coronary 
disease have been reduced by more than 50% over the past 30 
years, it Is reasonable to anticipate further reductions of similar 
magnitude in the decade ahead. 


Ann Intern Med. 2002;137:823-833. 
For author affiliation, see end of text. 


wew.aanals.org 


enter the blood vessel wall. Animals deficient in adhesion 
molecules have 40% smaller lesions than those with nor- 
mal production (9). Adhesion molecules are found on the 
surface of human atheroma (10) and are strongly associated 
with increased intimal leukocyte accumulation. Serum lev- 
els of adhesion molecules correlate directly with carotid 
intimal thickness (11). 
Formation of the Lipid Core 

As cells enter the vessel wall, cholesterol also enters as 
LDL. Macrophages avidly take up cholesterol from apoli- 
poprotein B—containing lipoproteins and are trapped in 
the subendothelial space, forming the lipid core. The ana- 
tomic differences between stable and disrupted plaques are 
striking. In aortae with disrupted plaque, unstable lesions 
have a much greater cross-sectional area occupied by lipid 
(64% vs. 14%), an eightfold greater area occupied by mac- 
rophages, and a thinner fibrous cap (0.13 mm vs. 0.44 
mm) (12). 
Reverse Cholesterol Transport 

Cholesterol in the blood vessel wall is transferred to 
high-density lipoprotein (HDL) (13-15) for transport 
back to the liver for excretion in the bile. Reverse choles- 
terol transport involves cholesterol transfer from cell mem- 
branes to phospholipid acceptor particles, the most impor- 
tant of which are nascent HDL particles and two proteins. 
Cholesterol in the nascent HDL is esterified by lecithin 
cholesterol acyltransferase to cholesterol esters, and cho- 
lesteryl ester transfer protein exchanges the ester for triglyc- 
eride. Because HDL also inhibits adhesion molecule ex- 
pression (16), is an antioxidant (17), and blocks matrix 
metalloproteinase expression, the antiatherogenic mecha- 
nisms through which HDL act are not firmly established. 
LDL Oxidation 

The native LDL that enters the blood vessel wall un- 
dergoes oxidation by oxygen free radicals (18). The uptake 
of oxidized LDL by macrophages stimulates expression of 
cytokines and proteolytic enzymes. In humans, antibodies 
against LDL are found in atherosclerotic lesions, and 
plasma contains antibodies that react with oxidized LDL 
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Figure 1. The angioscopic appearance of stable and unstable atheroma. 

















Left. The typical smooth surface of a stable atheroma in a patient with stable angina. Middle. The disrupted intimal surface of an atheroma in a patient 
with unstable angina. Right. A thrombus on the surface of a disrupted atheroma in a patient with acute myocardial infarction. 


(19). Furthermore, the level of plasma-oxidized LDL in- 
creases with age and is substantially higher in patients with 
atherosclerosis than in controls (20). 


Cell Activation in the Vessel Wall 

In an unstable plaque, every cell type is activated. This 
process is strikingly similar to that of other chronic inflam- 
matory conditions, such as rheumatoid arthritis (21). The 
smooth-muscle cell changes its phenotype, developing 
twice the volume of secretory granules as the normal qui- 
escent cell (22). The blood monocyte becomes a tissue 
macrophage (23). The mast cell becomes positive for tu- 
mor necrosis factor-a, and the percentage of mast cells that 
are degranulated increases 15- to 20-fold (24, 25). The T 
lymphocyte is also activated (26). 


Figure 2. The steps in atheroma destabilization. 


A spectrum of cytokines with many overlapping ac- 
tions determine whether the individual atheroma 
progresses to stability or to instability (27-30). For in- 
stance, tumor necrosis factor-a activates endothelial cells, 
transforming growth factor-B stimulates the production of 
lipoprotein-trapping proteoglycans, colony-stimulating 
factors cause macrophage replication, and interferon-y 
suppresses smooth-muscle replication (26, 31). 


Thinning and Rupture of the Fibrous Cap 

Smooth-muscle cells produce collagen and other extra- 
cellular matrix proteins, which provide mechanical 
strength, whereas activated inflammatory cells, particularly 
macrophages and mast cells, express enzymes that degrade 
the collagen (32, 33). In unstable plaque, the balance 
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the blood vessel wall 


LDL is oxidized 





L 


© 


Risk factors injure 
endothelial celis 






Cell factors create and 
rupture fibrous cap 





Activated endothelial cells express adhesion molecules, which attract leukocytes that enter the blood vessel wall. Low-density lipoprotein (LDL) in the 
vessel wall is oxidized and taken up by macrophages. The activated cells in the vessel wall express cytokines, which maintain the inflammatory process. 
Proteases digest the fibrous cap, and smooth-muscle cells undergo apoptosis, leading to rupture of the fibrous cap. 
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Figure 3. The biological processes that induce plaque destabilization and the therapeutic strategies that inhibit these processes. 
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If the processes are relatively independent, the therapies may have an additive effect. LDL = low-density lipoprotein. 


among these competing factors favors collagen breakdown 
rather than synthesis. 

Thinning of the fibrous cap involves at least two pro- 
cesses: increased collagen breakdown by proteases and de- 
creased collagen synthesis by smooth-muscle cells. The 
family of metalloproteinases, expressed by macrophages, 
erodes the fibrous cap (34). The expression of metallo- 
proteinases is driven by cytokines, such as tumor necrosis 
factor-a and interleukin-1, which upregulate macrophage 
metalloproteinase activity (35-37). Oxidized LDL doubles 
metalloproteinase expression, whereas native LDL has no 
effect (38, 39). In addition, collagen synthesis is dimin- 
ished as a result of both decreased function and apoptosis 
of the smooth-muscle cell (40, 41). The decrease in the 
smooth-muscle cell population in unstable plaques reflects 
increased expression of cytokines, such as tumor necrosis 
factor-a and interferon-y, which induce apoptosis. 

Remarkably, the extracellular matrix itself helps de- 
stroy the fibrous cap. Wallner and colleagues found that 
the extracellular protein tenascin-C, which induces metal- 
loproteinase expression and causes smooth-muscle cell apo- 


ptosis, is not present in the normal vessel wall but is 
strongly expressed in unstable plaque (42, 43). 

Unstable plaques most commonly rupture at the 
plaque shoulder, where T lymphocytes and macrophages 
predominate and smooth-muscle cells are less common. 
Tissue factor content is increased twofold in unstable 
plaques, which promotes thrombosis when the plaque rup- 
tures (44). Table 1 summarizes the best-studied cytokines 
and their effects. 


The Contribution of Systemic Inflammation to Local 
Plaque Instability 

An accumulating body of recent evidence suggests that 
systemic factors may influence local plaque instability. 
Compared with stable angina, the temperature of culprit 
lesions is 0.6 C higher in unstable angina and 1.0 °C 
higher in myocardial infarction. The plaque’s temperature 
correlates with its macrophage density. Local plaque tem- 
perature also correlates with the systemic level of circulat- 
ing cell adhesion molecules, cytokines, and plasma C-reac- 
tive protein (45, 46). These data suggest an interaction 


Table 1. Destabilizing Effects of Cell Products Identified in Unstable Atheroma* 





Cell Product (Reference) important Action in Unstable Plaque 


Tumor necrosis factor-a (36) 
Interleukin-1B (36) 

Matrix metalloproteinase (29) 
Tenascin (42) 

Transforming growth factor-B (31) 
Tissue factor (44) 

Insulin-like growth factor-8 (41) 


Upregulates adhesion molecules 

Activates endothelial cells 

Digests collagen 

Stimulates matrix metalloproteinase expression 
Stimulates collagen synthesis 

Promotes thrombin generation 

Suppresses collagen expression 





Other Actions 


Increases thrombogenicity 

Causes smooth-muscle cell apoptosis 

Digests elastin 

Causes smooth-muscle cell apoptosis 
Stimulates lipid-trapping proteoglycans 
Promotes matrix metalloproteinase expression 
Causes smooth-muscle cell apoptosis 





* Each cell product in unstable plaque has multiple actions that contribute to stabilization. In addition, 
of this redundancy, it is unlikely that targeting a single cytokine will be an effective approach. 
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there is substantial overlap among the effects of cytokines. Because 
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Table 2. Key Points* 


pM MÀ MM —— 


Unstable plaques cause acute coronary syndromes. 

Local inflammation causes plaque instability. 

Systemic inflammation augments local inflammation. 

Plaque destabilization proceeds through five steps: endothelial activation, 
LDL entry into blood vessel walls, LDL oxidation, breakdown of the 
fibrous cap, and thrombus formation. 

Each step of plaque destabilization can be inhibited by preventive therapies. 

The incidence of acute coronary syndromes can be substantially reduced. 
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*LDL - low-density lipoprotein. 


between systemic and local inflammatory processes. 
Danesh (47) performed a meta-analysis of seven studies 
involving 1053 cases of nonfatal myocardial infarction or 
death related to coronary heart disease; the mean follow-up 
in these studies was 6 years. The risk ratio of coronary 
heart disease for persons in the upper tertile of plasma 
C-reactive protein compared with those in the bottom ter- 
tile was 1.7 (47). Similar relationships have been found for 
other markers of systemic inflammation, such as fibrinogen 
and amyloid A. It is as yet unclear whether these indicators 
of systemic inflammation are a marker or a mediator of 
local plaque instability. 


THE BioLocicAL Basis OF UNSTABLE PLAQUE 
HisTOLoGy 


Returning to the three histologic characteristics of un- 
stable plaque, the pathogenesis of each feature can now be 
defined. The large lipid core results from the entry of lipids 
and monocytes into the blood vessel wall, a process initi- 
ated and maintained by endothelial cell activation. The 
monocytes are transformed into tissue macrophages by in- 
gestion of oxidized LDL, creating the lipid core. The abun- 
dance of inflammatory cells in the unstable plaque results 
from their attraction to the vessel wall by adhesion mole- 
cules and is maintained and promoted by subsequent 
cytokine-induced cell activation. The thin fibrous cap re- 
sults from extracellular matrix breakdown that is driven by 
protease expression induced by both the activated cells and 
the extracellular matrix. Diminished collagen synthesis as a 
result of smooth-muscle cell apoptosis occurs concurrently. 

From this detailed description of the cell biology of 
plaque destabilization, it is now possible to extract several 
broad generalizations (Table 2). The fundamental cause of 
plaque instability is the imbalance of activation and passi- 
vation of the cells of the blood vessel wall, that is, inflam- 
mation, The final common pathway is the predominance 
of collagen breakdown over collagen synthesis in the fi- 
brous cap. And, quite unexpectedly, the extracellular ma- 
trix is both a target and a modulator in plaque destabilization. 


THERAPEUTIC STRATEGIES DERIVED FROM CELL 
BioLocv 

The cell biology of plaque destabilization suggests that 
many routes, other than lowering LDL levels, may provide 
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stabilization. Both epidemiologic data and recent clinical 
trials support this possibility. Data collected prospectively 
over 25 years on the relationship between serum choles- 
terol level and cardiac death in different countries show 
that within each quartile of serum cholesterol level, cardiac 
mortality differs as much as fourfold (48). Although this 
difference in major adverse cardiac events at the same cho- 
lesterol level may reflect variations in diet, lifestyle, envi- 
ronment, or genetics, its magnitude indicates the impor- 
tance of factors beyond blood cholesterol. Reductions in 
cardiac events without lowering cholesterol levels support 
this idea. 

Within the limited scope of this article and with the 
understanding that therapies often affect several mecha- 
nisms, the biology of plaque instability suggests at least five 
new strategies (Figure 3); passivation of the endothelium, 
reduction of LDL in the vessel wall by aggressively reduc- 
ing serum LDL levels or accelerating reverse cholesterol 
transport, inhibition of LDL oxidation, inhibition of in- 
flammatory cytokine and protease expression, and inhibi- 
tion of platelets. 


Suppression of Endothelial Activation: The Role of 
Angiotensin Inhibition and Fish Oil 

Endothelial activation can be viewed somewhat sim- 
plistically as the result of the balance between two of the 
most important factors that affect endothelial function— 
angiotensin II and nitric oxide. When the balance is shifted 
toward angiotensin II, endothelial activation results, with 
the potential to initiate plaque destabilization. Angiotensin 
alters the blood vessel wall through many biological mech- 
anisms, only one of which is endothelial activation and 
promotion of adhesion molecule expression (49). For in- 
stance, angiotensin also promotes formation of oxygen free 
radicals (50) and regulates extracellular matrix function. 

Angiotensin-converting enzyme (ACE) inhibitors re- 
duce atherosclerosis in many nonhypertensive animal mod- 
els, including primates (51). Although the mechanisms for 
the antiatherosclerotic effect are undefined and probably 
multiple, ACE inhibitors do reduce adhesion molecule ex- 
pression and macrophage infiltration in the rabbit model of 
early accelerated atherosclerosis (52). In Cynomolgus mon- 
keys, Song and colleagues (53) reported that the area of 
aortic atherosclerosis decreased from 58% to 24% with 
ACE inhibition; this finding was accompanied by a marked 
decrease in angiotensin I and II receptor density to normal 
levels. A similar magnitude of reduction in atherosclerosis 
has been confirmed with other ACE inhibitors (54). The 
first randomized, placebo-controlled trial to demonstrate 
reduction of major adverse cardiac events in normotensive 
humans is the Heart Outcomes Prevention Evaluation 
study (55). Ramipril (10 mg orally) or placebo was given 
for 5 years to 9297 patients without heart failure who were 
at high risk for a cardiac event (>54 years of age, vascular 
disease or diabetes, and one additional risk factor). In the 
treatment group, the event rate was reduced by 2296, sug- 
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gesting that angiotensin II inhibition has potent anti- 
atherogenic effects. Several ongoing trials seek to confirm 
the hypothesis. In one of these trials, 14 000 patients with 
coronary heart disease who have normal left ventricular 
function are being treated with trandolapril (4 mg/d) 
added to standard therapy over 5 years; the primzry end 
point is cardiovascular mortality and myocardial inferction. 

Angiotensin receptor blockers reduce the development 
of atherosclerosis in hypercholesterolemic primates. The 
results of clinical trials have not yet been reported. How- 
ever, in a study by Navalker and colleagues, patients with 
normotensive stable coronary disease who were treated 
with irbesartan (70 to 150 mg/d for 24 weeks) had a de- 
crease in soluble adhesion molecule (3696), tumor necrosis 
factor-a (5496), and superoxide levels (5296). Because irbe- 
sartan did not alter blood pressure in these normctensive 


patients, the results suggest that the drug independently re- 


‘tarded the inflammatory component of atherosclerosis (56). 


Marine n-3 polyunsaturated fatty acids decrease very- 
low-density lipoprotein (VLDL) and triglyceride levels and 
elevate HDL levels. In addition, fish oils have modest an- 
tihypertensive, antithrombotic, and antiarrhythmic activity 
(57). Most epidemiologic studies have not shown a rela- 
tionship between fish intake and a reduction in the preva- 
lence of coronary heart disease. Nonetheless, randomized 
trials have demonstrated. positive effects from administer- 
ing fish oil after infarction. Both the Gruppo Italicno per 
lo Studio della Sopravvivenza nell’Infarto Miocardico Pre- 
venzione trial (58) and the Diet and Reinfarction Trial 
(59) observed 10% to 15% reductions in major adverse 
cardiac events over a 5-year follow-up period. The advice 
to eat one or more fish meals weekly is reasonable, partic- 


„ularly if these meals are substitutes for saturated fats in 


animal meats. 


Reduction of LDL Entry: The Role of Statins 

Substantial lowering of blood lipid levels leads to 
plaque stabilization. Aikawa and colleagues found that a 
16-month lipid-lowering diet fed to hypercholesterolemic 
rabbits progressively reduced vascular macrophage content 
by 20-fold. Metalloproteinase immunoreactivity became 
almost undetectable (60), and interstitial collagen content 
increased substantially. 

New statin dose formulations that permit routine LDL 
lowering to less than 80 mg/dL (2 mmol/L) raise the issue 
of very aggressive LDL lowering (61), particularly because 
atherosclerosis is rare to absent in animals and Lumans 
with total serum cholesterol levels less than 160 mg/dL 
(<4 mmol/L). On the other hand, in epidemiologic stud- 
ies, the slope of the relationship between major adverse 
cardiac events and LDL may have an inflection point close 
to an LDL level of 100 mg/dL (2.5 mmol/L), which 
strongly suggests a progressively smaller therapeutic benefit 
as the LDL level is lowered to less than 100 mg/dL. The 
data from clinical trials are contradictory, possibly reflect- 
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ing the multiplicity of factors that influence risk and out- 
come or different burdens of atherosclerotic disease. 

In the Cholesterol and Recurrent Events study, pa- 
tients with a pretreatment LDL level less chan 125 mg/dL 
(«3.2 mmol/L) had no reduction in major adverse cardiac 
events with statin therapy (62). A subgroup analysis of the 
West of Scotland Coronary Prevention study (63) also 
showed no further reduction in coronary heart disease risk 
beyond a 2496 reduction in LDL levels. In contrast, the 
Post Coronary Artery Bypass Graft trial, which compared 
LDL lowering to targets of either 95 mg/dL (2.4 mmol/L) 
or 135 mg/dL (3.5 mmol/L) (64), reported substantially 
better angiographic and clinical outcomes in the aggres- 
sively treated cohort. This benefit increased as duration of 
follow-up increased from 5 to 8 years. Subgroup analysis in 
this trial and several other trials have suggested progres- 
sively greater benefit at lower levels of on-treatment LDL. 

Several ongoing trials are addressing the issue of ag- 
gressive LDL lowering. The Treat to New Targets trial has 
randomly assigned 10 004 patients with coronary heart 
disease and LDL levels of 130 to 250 mg/dL (3.3 to 6.4 
mmol/L) to either 10 mg or 80 mg of atorvastatin; the end 
point is death or myocardial infarction at 5-year follow-up. 
This strategy will allow comparison of on-treatment LDL 
levels of approximately 70 to 80 mg/dL (1.8 to 2.1 
mmol/L) to 90 to 110 mg/dL (2.3 to 2.8 mmol/L): The 
Pravastatin or Átorvastatin Evaluation and Infection Ther- 
apy (PROVE IT) trial, which is sponsored by the manu- 
facturers of pravastatin, aims to demonstrate that there is 
no difference in clinical outcomes as LDL levels are low- 
ered beyond those close to the current National Choles- 
terol Education Program guideline. In contrast, the Rever- 
sal of Atherosclerosis with Lipitor trial, sponsored by the 
manufacturers of atorvastatin, aims to show plaque regres- 
sion in 600 patients who are using the same drug dosages 
(80 mg of atorvastatin vs. 40 mg of pravastatin) as those 
being used in the PROVE IT trial; the end point is a 
coronary intravascular or angiographic event at 18 months. 
These studies should contribute substantially to defining 
the value, if any, of aggressive LDL lowering. 

Statins, like ACE inhibitors, have pleiotropic anti- 
inflammatory effects independent of their perceived pri- 
mary action (Table 3). For instance, statins decrease 
monocyte adhesion independent of cholesterol lowering 
(65). Animal studies show that LDL lowering with statins 
(similar to lowering with diet) reduces plaque macrophage 
and cholesterol ester content, increases the volume of col- 
lagen and smooth-muscle cells, and reduces platelet activa- 
tion and blood hyperviscosity. In a nonrandomized study 
of 24 patients undergoing carotid endarterectomy, patients 
were given either statin therapy for 3 months or no lipid- 
lowering therapy. Atheroma in patients given statin ther- 
apy had 7596 less lipid core, 4096 less oxidized LDL and 
metalloproteinase, and twice the amount of collagen (66). 
Statin therapy also reduces thrombin generation by 4096 in 
patients with hypercholesterolemia (67). These pleiotropic 
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Table 3. Pleiotropic Actions of Antiatherosclerotic Therapies* 





E 


Therapy 





Function Lipoprotein Levels 

Angiotensin-converting enzyme 

inhibitor and angiotensin 

receptor blocker X - 
Statin X X 
Vitamin E X - 
Fish oil ~ x 
Increase in high-density 

lipoprotein levels X - 
Fibrates X - 
Aspirin ~ - 
Clopidogrel - i 








increase Reverse 





Inhibit Low-Density 
Lipoprotein Oxidation 


Reduce inhibit 
Cholesterol Transport Inflammation Thrombosis 


X - xt = 
x T XE - 
x - Xt - 
- X - x 
x x X - 
= + = - 
- - X X 
& z - X 





* Almost all of the methods for reducing plaque instability have many actions on endothelial function, low-density lipoprotein levels, oxidation, reverse cholesterol transport, 
inflammation, and thrombosis. Dash published data are not available, but there is not a good basis for suspecting an effect; X = promotes effect. 
+ Statins, fish oil, and fibrates can increase high-density lipoprotein levels and might thereby accelerate reverse cholesterol transport. 


+ The anti-inflammatory action may result in part from the antioxidant effect. 


effects may explain some of the beneficial effects of long- 
term statin therapy. 

Initiation of aggressive therapy to lower LDL levels 
during hospitalization in patients with acute coronary syn- 
dromes may contribute to early plaque stabilization. In the 
Myocardial Ischemia Reduction with Aggressive Choles- 
terol Lowering study (68), treatment with 80 mg of ator- 
vastatin daily was begun during hospitalization and pa- 
tients were followed through 16 weeks. The average LDL 
level declined by 4096 to 72 mg/dL (1.9 mmol/L) with 
atorvastatin, but the placebo group was unchanged (68). 
Compared with the placebo group, the atorvastatin group 
had a 1696 reduction in the composite primary end point 
event (14.8% vs. 17.496 [P = 0.048]), primarily resulting 
from reduced re-hospitalization for recurrent symptomatic 
myocardial ischemia. The atorvastatin group had a slight 
increase in reversible elevation of liver function test results; 
there were no cases of myositis. On the basis of these and 
other confirming studies, most cardiologists favor in- 
hospital initiation of statin therapy in patients with acute 
coronary syndromes. 

LDL levels can also be reduced by preventing dietary 
cholesterol absorption. Cholesterol acyltransferase facili- 
tates cholesterol absorption from the intestine and is in 
part responsible for the formation and accumulation of 
cholesterol esters in the vessel wall. In hamsters, acyl-coen- 
zyme A cholesterol acyltransferase inhibitors reduced cho- 
lesterol fatty streak area by 90% after 8 weeks (69). The 
effect seems to be synergistic with statins. In cholesterol-fed 
rabbits, Bocan and colleagues found that doses of atorva- 
statin and an acyl-coenzyme A cholesterol acyltransferase 
inhibitor that reduced plasma cholesterol levels by 29% 
and 39%, respectively, resulted in a 60% reduction when 
administered concurrently (70). The reduction of plasma 
cholesterol was paralleled by similar reductions in ather- 
oma mass and macrophage area. 

Ezetimibe is a specific inhibitor of the receptor respon- 
sible for transfer of cholesterol from intestinal lumen into 
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the intestinal wall. Preliminary studies suggest that 
ezetimibe when used alone lowers LDL levels by 1596 to 


2096 but when used in combination with statins can re- 
duce LDL levels by 6096. 


Acceleration of Reverse LDL Cholesterol Transport: The 
Role of Apolipoprotein A-I, Fibrates, and Niacin 

Laboratory data on animals suggest that raising the 
serum level of HDL or apolipoprotein A-I has several im- 
portant antiatherosclerotic effects, the most important of 
which may be the effect on reverse cholesterol transport. 
Overexpression of human apolipoprotein A-I reduces the 
progression of atherosclerosis in mice (71, 72). Repeated 
injections of both purified apolipoprotein A-I (73) and 
HDL (74) inhibit the development of atherosclerosis in 
cholesterol-fed rabbits and in apolipoprotein E- deficient 
mice with an accelerated form of atherosclerosis (75). An- 
tibodies to cholesterol ester transfer protein have been re- 
ported to increase HDL levels by 35% and decrease plaque 
area by 40% in the hypercholesterolemic rabbit (76). Gene 
transfer of the apolipoprotein A-I gene to the liver of hy- 
percholesterolemic mice induced a 69% increase in apoli- 
poprotein A-I levels, a 54% increase in HDL levels, and a 
70% decrease in aortic lesion area (77, 78). The change in 
lesion area is accompanied by a substantial decrease in le- 
sion macrophage volume. 

No currently available clinical therapy increases HDL 
levels in a magnitude comparable to the statin effect on 
LDL lowering. Nonetheless, modest increases in HDL as- 
sociated with triglyceride lowering, with both niacin and 
fibrates, reduce cardiac event rate. In the Veterans Affairs 
High-Density Lipoprotein Cholesterol Intervention trial, 
1264 of 2531 men with coronary heart disease, an HDL 
level of 40 mg/dL (1.0 mm/L) or less, and an LDL level of 
140 mg/dL (3.6 mmol/L) or less were assigned to receive 
gemfibrozil (1200 mg/d) for 5 years (79). Triglyceride lev- 
els decreased 31%, and HDL levels increased 6%. Al- 
though LDL levels did not change, the cardiac event rate 
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decreased by 22%. Thus, therapies that substantially in- 
crease HDL levels hold major promise. 


Inhibition of the Oxidative State: The Role of Vitamins 
and Diet 

Vitamins have well-established ex vivo antioxidant 
properties. The principal antioxidants that protect the 
LDL molecule from oxidation are the lipid-soluble agents 
a-tocopherol, y-tocopherol, and f-carotene (80, 81). 
Ascorbic acid regenerates reduced a-tocopherol after it has 
been oxidized. Vitamin E supplements inhibit atherogene- 
sis in animals, including primates (82). In the Cambridge 
Heart Antioxidant Study, administration of vitamin E, 400 
to 800 mg daily, to postinfarction patients was associated 
with a 41% reduction in the subsequent rate of myocardial 
infarction, although overall mortality was unchanged (83). 
Two larger randomized trials, however, have failed to dem- 
onstrate a beneficial effect of vitamin E. In the Gruppo 
Italiano per lo Studio della Sopravvivenza nell'Infarto Mio- 
cardico Prevenzione trial, 11 324 patients who recently had 
a myocardial infarction were randomly assigned to receive 
vitamin E (300 mg/d), n-3 polyunsaturated acid (1 g/d), 
both, or neither. Although n-3 polyunsaturated fatty acids 
reduced major adverse cardiac events by 10% to 14% over 
3.5 years, vitamin E had no beneficial effect (84). This 
result was subsequently supported by the Heart Outcomes 
Protection Evaluation study, in which 8541 high-risk pa- 
tients were randomly assigned to receive either vitamin E 
(400 TU/d) or placebo over a 4.5-year period (85). The 
number of nonfatal myocardial infarctions, strokes, and 
deaths from cardiovascular causes did not differ. Although 
less extensively studied, treatment with vitamin A and vi- 
tamin C has produced similar negative results (6). Given 
the central role that oxygen radicals and oxidized LDL play 
in the pathogenesis of atherosclerosis in the animal model, 
the failure of antioxidant vitamin supplementation to re- 
duce major adverse cardiac events in humans is largely un- 
explained. 

Another potentially therapeutic vitamin is folic acid 
because of its effect on homocysteine levels. As many as 
20% of patients with coronary heart disease have elevated 
levels of homocysteine (86). High homocysteine levels pre- 
dict cardiovascular and noncardiovescular death. In a 
population-based cohort of 4766 Norwegian men and 
women (range, 65 to 67 years of age), homocysteine levels 
of 9 umol/L were significantly associated with a 50% in- 
crease in cardiovascular death (87). Other investigators 
have demonstrated. that vitamin B and folic acid decrease 
homocysteine levels; however, to date, clinical trials have 
not demonstrated that lowering homocysteine levels re- 
duces major adverse cardiac events (88). 

Although antioxidant vitamins have thus far failed, we 
know that diets with antioxidant properties substantially 
reduce major adverse cardiac events after acute myocardial 
infarction. The three large randomized trials that have ex- 
amined the effect of diet in patients with coronary heart 
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disease have shown substantial reductions in major adverse 
cardiac events (89-91). The Lyon Diet Heart study ran- 
domly assigned 605 patients who had experienced their 
first myocardial infarction to a Mediterranean-type or a 
prudent western diet; the follow-up period was 4 years 
(89). There were 95 cardiovascular events in the Mediter- 
ranean diet group compared with 180 events (P < 0.001) 
in the prudent western diet group. High blood pressure 
and cholesterol levels were independent and joint predic- 
tors of major adverse cardiac events, thus indicating that 
the Mediterranean diet did not alter the usual relationships 
between risk factors and major adverse cardiac events, The 
many differences between the Mediterranean diet and the 
prudent western diet preclude any attempt to identify a 
predominant mechanism. Within this limitation, however, 
a leading candidate for efficacy in the Mediterranean diet is 
the n-3 class of essential fatty acids—particularly a-linole- 
nic acid (92). 


Inhibition of Inflammatory Cytokines: The Role of 
Antibiotics and Asplrin 

An association between Chlamydia pneumoniae and 
atherosclerosis is suggested by seroepidemiologic studies, 
which show that patients with coronary heart disease fre- 
quently have antibodies against Chlamydia species (93) and 
that atheroma frequently contains these species (94). In 
1997, a small English study suggested that azithromycin 
reduced cardiac events in survivors of myocardial infarction 
(95, 96). Two subsequent randomized clinical trials of an- 
tibiotics have failed to reproduce these results (97, 98). In 
the Azithromycin in Coronary Artery Disease: Elimination 
of Myocardial Infection with Chlamydia study, 302 pa- 
tients who were randomly assigned to receive placebo or 
azithromycin for 3 months and then followed for 2 years 
had no differences in cardiac events (99). Approximately 
3500 patients are needed to show a 20% reduction in 
event rate; two adequately powered trials of coronary artery 
disease are under way, with results expected in late 2003 
(100, 101). 

Compared with controls, patients with unstable an- 
gina have more than twice the blood levels of interleu- 
kin-6, C-reactive protein, and macrophage colony-stimu- 
lating factor (102), and these levels decrease after 6 weeks 
of aspirin treatment. These data, taken together with data 
from previous studies demonstrating the efficacy of aspirin 
in reducing early posthospitalization cardiac events, suggest 
that the anti-inflammatory effect of aspirin may be additive 
to its antithrombotic effect in patients with plaque instability. 

Inhibition of cytokine expression can be directed at a 
specific cytokine or, more generally, at the inflammatory 
process. It is possible to inhibit metalloproteinases in vivo. 
Tissue inhibitors of metalloproteinases naturally antago- 
nize the action of metalloproteinase (103, 104). George 
and colleagues (104) overexpressed tissue inhibitor of 
metalloproteinase-3 at the luminal surface of porcine sa- 
phenous veins before carotid artery grafting. Neointima 
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formation was reduced 58%, and metalloproteinase expres- 
sion was reduced throughout the vessel wall. To date, there 
are no reported trials of tissue inhibitors of metalloprotein- 
ase for preventing plaque instability. Furthermore, the 
practicality of systemic suppression of metalloproteinases 
and specific cytokines is problematic because they partici- 
pate in normal tissue functions. 


Inhibition of Thrombosis: The Role of Aspirin and 
Clopidogrel 

Aspirin reduces cardiac events in patients with acute 
coronary syndromes and in patients not known to have 
coronary heart disease. The Italian Primary Prevention 
Project compared low-dose aspirin (100 mg/d) to no ther- 
apy in a randomized trial of 4495 persons with one or 
more cardiovascular risk factors (hypercholesterolemia, di- 
abetes, hypertension, obesity, family history of coronary 
heart disease, or older age) (105). The trial was terminated 
at 3.6 years when evidence from two other trials showed 
benefit in primary prevention. In the Italian study, aspirin 
reduced the frequency of major adverse cardiac events from 
8.296 to 6.396. Severe bleeding was more frequent in the 
aspirin group (1.196 vs. 0.396), and one bleeding compli- 
cation was fatal in the 8000 person-treatment vears. Ás a 
result of these findings, cardiologists typically recornmend 
low-dose aspirin for primary prevention of coronary heart 
disease in persons who have one or more risk factors when 
blood pressure is not elevated. 

In the Clopidogrel in Unstable Angina to Prevent Re- 
current Events trial, 12 562 patients received aspirin alone 
or aspirin plus clopidogrel (75 mg/d) (106). At 9-month 
follow-up, the clopidogrel group experienced a 2096 reduc- 
tion in cardiac events; the absolute increase in major bleed- 
ing was 196. These results contrast with the Clopidogrel 
versus Aspirin in Patients at Risk of Ischaemic Events trial, 
which was conducted in 19 185 patients with a history 
of recent stroke, myocardial infarction, or symptomatic 
peripheral artery disease. Over a l- to 3-year follow-up 
period, cardiac events were reduced from 5.8% to 5.3%, a 
relative risk reduction of only 9% (107). 

The multiple potential directions for prevention of 
plaque instability raise important practical questions. One 
critical question is the increment of benefit, if any, to be 
obtained from therapies added to diet and LDL lowering. 
Clinical trials to date provide little insight. One ongoing 
trial compares the current standard for optimal medical 
therapy to angioplasty plus optimal medical therapy. The 
trial is being conducted in 3260 patients with known cor- 
onary heart disease who are being followed for 3 years. 
Optimal medical therapy includes a statin, an ACE inhib- 
itor, aspirin, a B-blocker, and a calcium-channel blocker, as 
is appropriate for patients with stable angina. For patients 
with unstable angina, optimal therapy also includes ni- 
trates, a glycoprotein 2B/3A inhibitor, and heparin. The 
primary end points are death, myocardial infarction, and 
refractory angina necessitating bypass surgery. Extensive 
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data on cost-effectiveness and quality of life are also being 
collected. 


CONCLUSION 

Cell biology has created a new paradigm for preven- 
tion of acute coronary syndromes resulting from plaque 
rupture. The five new therapeutic directions for plaque 
stabilization are endothelial passivation, reduction of LDL 
in the vessel wall by very aggressive LDL lowering or ac- 
celeration of reverse cholesterol transport, inhibition of 
LDL oxidation, inhibition of inflammatory cytokine and 
protease expression, and inhibition of platelets. Each of 
these pathways can be affected by currently available ther- 
apies. If their effects are additive, major further reductions 
in coronary events will be possible in the future. 


From Cedars-Sinai Medical Center, Los Angeles, California. 
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Postmenopausal Hormone Replacement Therapy for Primary 
Prevention of Chronic Conditions: Recommendations and Rationale 


U.S. Preventive Services Task Force* 


This statement summarizes the U.S. Preventive Services Task Force 
(USPSTF) recommendations for use of hormone replacement ther- 
apy for the primary prevention of chronic conditions in postmeno- 
pausal women and updates the 1996 USPSTF recommendations 
on this topic. The complete information on which this statement is 
based, including evidence tables and references, is available 
through the USPSTF Web site (www.preventiveservices.ahrz.gov) 
and through the National Guideline Clearinghouse (www.gusdeline 
.gov) The USPSTF reviewed the evidence on the use of postmeno- 
pausal hormone replacement therapy and the following outcomes: 
cardiovascular disease, including CHD and stroke; osteoporosis 
and fractures; thromboembolism; dementia and cognitive function; 
breast, colon, ovarian, and endometrial cancer; and cholecystitis. 


The USPSTF also reviewed evidence of the effects of hormone 
replacement therapy on phytoestrogens and osteoporosis and car- 
diovascular disease. The use of hormone replacement therapy for 
relieving active symptoms of menopause, such as hot flashes, 
urogenital symptoms, and mood and sleep disturbances, among 
others, is outside the scope of these USPSTF recommendations, 
and literature on this topic was not reviewed. Sources for esti- 
mates of benefits and harms cited in this Recommendation state- 
ment are described in the summary of the evidence available from 
the Agency for Healthcare Research and Quality. 


Ann Intern Med. 2002;137:834-839. www.annals.org 
*For a list of the members of the U.S. Preventive Services Task Force, see 
Appendix. 





SUMMARY OF RECOMMENDATIONS 


The U.S. Preventive Services Task Force (USPSTF) 
recommends against the routine use of estrogen and pro- 
gestin for the prevention of chronic conditions in post- 
menopausal women. This is a grade D recommendation. 
(See Appendix Table 1 for a description of the USPSTF 
classification of recommendations.) 


The USPSTF found fair to good evidence that the com- 
bination of estrogen and progestin has both benefi: and 
harms. (See Appendix Table 2 for a description ef the 
USPSTF classification of levels of evidence.) Benefits in- 
clude increased bone mineral density (good evidence), reduced 
risk for fracture (fair to good evidence), and reduced risk for 
colorectal cancer (fair evidence). Harms include increased risk 
for breast cancer (good evidence), venous thromboembolism 
(good evidence), coronary heart disease (CHD) (fair te good 
evidence), stroke (fair evidence), and cholecystitis (fas evi- 
dence). Evidence was insufficient to assess the effects of hor- 
mone replacement therapy (HRT) on other important out- 
comes, such as dementia and cognitive function, avarian 
cancer, mortality from breast cancer or cardiovascular disease, 
or all-cause mortality. 


The USPSTF concluded thar the harmful effects of estro- 
gen and progestin are likely to exceed the chronic disease pre- 
vention benefits in most women. The USPSTF did noi eval- 
uate the use of HRT to treat symptoms of menopause, such as 
vasomotor symptoms (hot flashes) or urogenital symptoms. The 
balance of benefits and harms for an individual woman will 
be influenced by her personal preferences, individual riks for 
specific chronic diseases, and the presence of menopausal symp- 
toms. 


The USPSTF concludes that the evidence is iesuffi- 
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cient to recommend for or against the use of unopposed 
estrogen for the prevention of chronic conditions in post- 
menopausal women who have had a hysterectomy. This is 
a grade I recommendation. 


The USPSTF found fair to good evidence that the use of 
unopposed estrogen has both benefits and harms. Although 
most current data come from observational studies, likely ben- 
efits include increased bone mineral density, reduced fracture 
risk, and reduced risk for colorectal cancer. Likely harms in- 
clude increased risk for venous thromboembolism, cholecystitis, 
and stroke; in women who have not had a hysterectomy, un- 
opposed estrogen increases the risk for endometrial cancer. Ev- 
idence is insufficient to determine the effects of unopposed es- 
trogen on the risk for breast and ovarian cancer, CHD, 
dementia and cognitive function, or mortality. As a result, the 
USPSTF could not determine whether the benefits of unop- 
posed estrogen outweigh the harms for women who have had a 
hysterectomy. Better data on benefits and harms are expected 
from ongoing randomized trials, including the Womens 
Health Initiative (WHI) study of unopposed estrogen in 
women who have had a hysterectomy (1). 


CLINICAL CONSIDERATIONS 

Although the USPSTF concludes that the harms of 
estrogen-progestin therapy are likely to outweigh the 
chronic disease prevention benefits for most women, the 
absolute increase in risk from HRT is modest. Some 
women, depending on their risk characteristics and per- 
sonal preferences, might decide that the benefits of taking 
HRT outweigh the potential harms. Based on results re- 
ported from the WHI study (1) for women ages 50 to 79 
years (average age, 63 years), 10 000 women taking estro- 
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gen and progestin for 1 year. might experience 7 additional 
CHD events, 8 more strokes, 8 more pulmonary emboli, 
and 8 more invasive breast cancers, but would also have 6 
fewer cases of colorectal cancer and 5 fewer hip fractures. 


Clinicians should develop a shared decision-making 
approach to preventing chronic diseases in perimenopausal 
and postmenopausal women. This approach should con- 
sider individual risk factors and preferences in selecting 
effective interventions for reducing the risks for fracture, 
heart disease, and cancer. Clinicians should discuss with 
patients other effective strategies for preventing osteoporó- 
sis and fractures (see other USPSTF recommendations 
available on the USPSTF Web site: Screening for Post- 
menopausal Osteoporosis, Screening for Hypertension, 
Screening Adults for Lipid Disorders, Counseling To Pre- 
vent Tobacco Use, Counseling To Promote a Healthy 
Diet, Counseling To Promote Physical Activity, Screening 
for Breast Cancer, and Screening for Colorectal Cancer). 


The USPSTF did not consider the use of HRT for the 
management of menopausal symptoms. Decisions to initi- 
ate or continue HRT for menopausal symptoms should be 
made on the basis of discussions between a woman and her 
clinician. Women should be informed that there are some 
risks (such as the risk for venous thromboembolism, CHD, 
and stroke) within the first 1 to 2 years of therapy, whereas 
other risks (such as the risk for breast cancer) appear to 
increase with longer-term HRT. Other expert groups have 
recommended that women who decide to take HRT for 
the relief of menopausal symptoms use the lowest effective 
dose for the shortest possible time. 


The quality of evidence on the benefits and harms of 
HRT varies for different hormone regimens. Other than 
the two large randomized, controlled trials of daily conju- 


. gated equine estrogen (CEE) and medroxyprogesterone ac- 


etate (MPA), most of the evidence on HRT comes from 
observational studies that did not differentiate among the 
effects of specific hormone preparations (1, 2). Until data 
indicate that other HRT regimens have a favorable balance 
of benefits to harms, a cautious approach would be to 
avoid using HRT routinely for the specific purpose of pre- 
venting chronic disease in women. 


Evidence is inconclusive to determine whether phy- 
toestrogens (isoflavones such as iproflavone, which are 
found in soy milk, soy flour, tofu, and other soy products) 
are effective for reducing the risk for osteoporosis or car- 
diovascular disease (USPSTF Unpublished data, 2002). 


SCIENTIFIC EVIDENCE 
Epidemiology and Clinical Consequences 

Hormone replacement therapy is one of the most 
commonly prescribed drug regimens for postmenopausal 


www.annals.org 


women in the United States. Many women use HRT to 
treat symptoms of menopause, but publicity about the pos- 
sible ability of HRT to prevent chronic conditions, such as 
osteoporosis, CHD, Alzheimer disease, and colorectal can- 
cer, has also contributed to the increase in HRT use over 
the past decade. 

The median age of menopause in women in the 
United States is 51 years (range, 41 to 59 years), but ovar- 
ian production of estrogen and progestin begins to decrease 
years before the complete cessation of menses. Lower levels 
of circulating estrogen contribute to the accelerated ‘bone 
loss and increased low-density lipoprotein levels that occur 
around menopause. The average woman in the United 
States who reaches menopause has a life expectancy of 
nearly 30 years. The probability that a menopausal woman 
will develop various chronic diseases over her lifetime has 
been estimated to be 46% for CHD, 20% for stroke, 15% 
for hip fracture, 10% for breast cancer, and 2.6% for en- 
dometrial cancer (2). In North America, an estimated 7% 
to 8% of persons 75 to 84 years of age have dementia, and 
postmenopausal women have a 1.4- to 3.0-fold higher risk 
for Alzheimer disease than do men. The lifetime risk for 
developing colorectal cancer for a woman in the United 
States is 6%, with more’ than 90% of cases occurring after 
50 years of age (3). Many of these causes of morbidity in 
older women appear to be influenced by estrogen or pro- 
gestin. 
Osteoporosis affects a large proportion of postmeno- 
pausal women in the United States, and the prevalence of 
osteoporosis increases steadily with age. In the postmeno- 
pausal period, decline of estrogen production is associated 
with reduction of bone mineral density. Bone density is 
estimated to decrease by 2% each year during the first 5 
years after menopause, followed by an annual loss of ap- 
proximately 1% for the rest of a woman’s life. On the basis 
of commonly used criteria, up to 70% of women older 
than 80 years of age have osteoporosis. 


Benefits of Hormone Replacement Therapy 
Osteoporosis and Fractures 

Low bone density is associated with an increased risk 
for osteoporotic fractures. Good evidence from observa- 
tional studies and randomized clinical trials demonstrates 
that estrogen therapy increases bone density and reduces 
risk for fractures. Good evidence from many randomized 
clinical trials has demonstrated that HRT increases bone 
density at the hip, the lumbar spine, and peripheral sites. A 
meta-analysis of 22 trials of estrogen reported an overall 
27% reduction in nonvertebral fractures (relative risk 
[RR], 0.73 [95% CI, 0.56 to 0.94]), although the quality 
of individual studies varied (4). Observational studies have 
also demonstrated reductions in fractures of the vertebrae 
(RR for ever use, 0.6 [95% CI, 0.36 to 0.99]), wrist (RR 
for current use, 0.39 [95% CI, 0.24 to 0.64]), and possibly 
hip (RR for current use, 0.64 [95% CI, 0.32 to 1.04]) 
among women taking HRT. The Heart and Estrogen/pro- 
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gestin Replacement Study (HERS and its unblinded fol- 
low-up study, HERS II) (5), a trial of combined estrogen 
and progestin (CEE/MPA) for the secondary prevention of 
heart disease that reported many other outcomes, found no 
reduction in hip, wrist, vertebral, or total fractures with 
hormone therapy (relative hazard [RH] for total fractures, 
1.04 [9596 CI, 0.87 to 1.25]). The WHI (1) found signif- 
icant reductions in total fracture risk (RH, 0.76 [9596 CI, 
0.63 to 0.92]) among healthy women taking estrogen and 
progestin. The WHI also reported reductions for hip (RH, 
0.66 [9596 CI, 0.33 to 1.33]) and vertebral fracture (RH, 
0.66 [95% CI, 0.32 to 1.34]), although these did not 
achieve statistical significance in adjusted analyses (1). The 
WHI reported both nominal and adjusted confidence in- 
tervals. The USPSTF relied on nominal confidence inter- 
vals for the primary outcomes of breast cancer and CHD 
and adjusted confidence intervals for other secondary out- 
comes. The USPSTF concluded that there was good evi- 
dence that HRT increases bone mineral density and fair to 
good evidence that it reduces fractures. 


Colorectal Cancer 

A meta-analysis of 18 observational studies of post- 
menopausal women reported a 2096 reduction in cancer of 
the colon (RR, 0.80 [9596 CI, 0.74 to 0.86]) and a 1996 
reduction in cancer of the rectum (RR, 0.81 [9596 CI, 
0.72 to 0.92]) among women who had ever used HRT (6). 
This decrease in risk was more apparent when current users 
were compared with those who had never used HRT (RR, 
0.66 [95% CI, 0.59 to 0.74]). Comparable results from the 
WHI study were reported for women taking CEE/MPA 
(RH, 0.63 [9596 CI, 0.32 to 1.24]) (1), and HERS also 
found reduced incidence of colon cancer (RH, 0.8 [9596 
CI, 0.46 to 1.45]) (5). The USPSTF concluded that there 
was fair evidence that HRT reduces colorectal cancer inci- 
dence. 


Uncertain Benefits or Harms of Hormone Replacement 
Therapy 
Cognition and Dementia 

Nine randomized, controlled trials examining the ef- 
fect of HRT on cognition showed improvement in verbal 
memory, vigilance, reasoning, and motor speed among 
women who had menopausal symptoms but not among 
women who were asymptomatic at baseline. Because of 
heterogeneity and variation in assessment of outcomes 
among studies, meta-analysis of these studies was not per- 
formed for the USPSTF (7). A meta-analysis of 12 obser- 
vational studies (1 of good quality, 3 of fair quality, and 8 
of poor quality) showed a reduction in the risk for demen- 
tia among postmenopausal women taking HRT (RR, 0.66 
(95% CI, 0.53 to 0.82]) (8). Neither the WHI nor HERS 
has yet reported effects of HRT on cognition and demen- 
tia, but other ongoing trials are examining the effects of 
HRT on these end points. Given the methodologic limi- 
tations of the available studies and the potential for con- 
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founding or selection bias, the USPSTF concluded that 
there is insufficient evidence to determine whether HRT 
reduces the risk for dementia or cognitive dysfunction in 
otherwise healthy women. 


Harms of Hormone Replacement Therapy 
Breast Cancer 

Because breast tissue is sensitive to reproductive hor- 
mones, there has been long-standing concern about breast 
cancer risk among women who take HRT. The estrogen 
and progestin arm of the WHI study was recently termi- 
nated because of an increased breast cancer incidence (RH, 
1.26 [9596 CI, 1.00 to 1.59]) (1). However, no effect on 
breast cancer mortality was observed. Comparable increases 
in breast cancer incidence were observed among women 
taking estrogen and progestin over 6.8 years of follow-up 
in HERS (RH, 1.27 [95% CI, 0.84 to 1.94]) (5). Al- 
though many good observational studies on breast cancer 
and meta-analyses of these studies have been conducted, 
the conclusions are limited by healthy-user bias; variations 
in specific preparations, dose, and duration of estrogen and 
progestin therapy; and differences in the ways in which 
breast cancer end points were ascertained. In the aggregate, 
breast cancer incidence is slightly increased for current 
(RR, 1.21 to 1.40) or long-term (>5 years) users (RR, 1.23 
to 1.35) compared with nonusers (7, 9, 10). However, there 
seems to be no effect on or decreased breast cancer mor- 
taliry in ever- or short-term users (RR, 0.5 to 1.0) (10). 
The effects of long-term HRT use on breast cancer mor- 
tality in two good-quality cohort studies are conflicting 
(11, 12). Whether the combination of estrogen and pro- 
gestin confers a greater risk than estrogen alone is un- 
known; WHI investigators have reported that no increase 
in breast cancer has been observed after 5 years of fol- 
low-up in the ongoing study of unopposed estrogen in 
women who have had a hysterectomy. The USPSTF con- 
cluded that there was fair to good evidence that HRT in- 
creases the incidence of breast cancer (with best evidence 
for estrogen plus progestin), but its effects on breast cancer 
mortality are uncertain. 


Coronary Heart Disease 

Coronary heart disease remains the leading cause of 
death among women. Hormone replacement therapy has 
diverse effects on lipid levels, endothelial-wall function, 
blood pressure, coagulation factors, weight, and inflamma- 
tion (for example, C-reactive protein). In the WHI study 
(1), women who took CEE/MPA daily had an increased 
risk for CHD (fatal and nonfatal myocardial infarctions), 
which was evident shortly after initiation of the study (RH, 
1.29 [9596 CI, 1.02 to 1.63]). Coronary heart disease mor- 
tality was not significantly increased (RH, 1.18 [95% CI, 
0.70 to 1.97]. Meta-analysis of observational studies 
showed a statistically significant reduction in CHD (RR, 
0.80 [9596 CI, 0.68 to 0.95]) among current HRT users, 
but not among ever or past users, compared with women 
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who had never taken HRT (nonusers) (7, 13). However, 
among studies that controlled for socioeconomic status (so- 
cial class, education, or income), no benefit was seen 
among current HRT users (RH, 0.97 [9596 CI, 0.82 to 
1.16]), suggesting that the observed difference may be due 
to confounding by socioeconomic status and other lifestyle 
factors (for example, exercise, alcohol use) rather than use 
of HRT. Coronary heart disease mortality in observational 
studies is reduced among current HRT users (RR, 0.62 
[9596 CI, 0.40 to 0.90]) but is not reduced among ever, 
past, or all users. Thus, selection bias (the tendency of 
healthier women to use HRT) appears to explain the ap- 
parent protective effect of estrogen on CHD seen in obser- 
vational studies. The USPSTF concluded that HRT does 
not decrease, and may in fact increase, the incidence of 
CHD. The effects of HRT on CHD mortality, however, 
are less certain. 


Stroke 

A meta-analysis of nine observational primary preven- 
tion studies suggests that HRT use is associated with a 
small increase in stroke incidence (RR, 1.12 [9596 CI, 1.01 
to 1.23]), due primarily to-an increase in thromboembolic 
stroke (RR, 1.20 [95% CI, 1.01 to 1.40]) (13, 14). The 
risk for subarachnoid bleeding and hemorrhagic stroke was 
not increased, and the overall stroke mortality was margin- 
ally reduced (RR, 0.81 [95% CI, 0.71 to 0.92]). These 
results are consistent with findings from the estrogen and 
progestin arm of the WHI (1), which reported increased 
incidence of stroke in women taking CEE/MPA daily 
(RH, 1.41 [95% CI, 0.86 to 2.31]). Two secondary pre- 
vention trials (15, 16), which were not included in the 
USPSTF review of HRT for primary prevention, reported 
no clear effect of HRT on stroke incidence, but stroke 
mortality was increased in women with a previous stroke 
(16). The USPSTF concluded that there is fair evidence 


that HRT increases the risk for stroke. 


Venous Thromboembolism (Deep Venous Thrombosis and 
Pulmonary Embollsm) 

In a meta-analysis of 12 studies (3 randomized, con- 
trolled trials; 8 case-control studies; and 1 cohort study), 
HRT was associated with an increased risk for venous 
thromboembolism (RR, 2.14 [9596 CI, 1.64 to 2.81]) (17, 
18). Five of six studies that examined the effects of HRT 
over time reported that the risk was highest within the first 
year of use (RR, 3.49 [9596 CI, 2.33 to 5.59]). These 
results are consistent with the findings in the estrogen and 
progestin arm of the WHI, which reported a twofold in- 
creased rate of venous thromboembolic disease (RH, 2.11 
[9596 CI, 1.26 to 3.55]), including deep venous thrombo- 
sis and pulmonary embolism, in women taking CEE/MPA 
daily (1). The USPSTF concluded that there is good evi- 
dence that HRT increases the risk for venous thromboem- 
bolism. 


wirm.annals.org 


Endometrial and Ovarian Cancer 

Results of a previously published meta-analysis of 29 
good-quality observational studies of endometrial cancer 
reported a relative risk of 2.3 (9596 CI, 2.1 to 2.5) for users 
of unopposed estrogen compared with nonusers (19); Risks 
increased with increasing duration of use (RR, 9.5 for 10 
years of use). The risk for endometrial cancer remained 
elevated 5 or more years after discontinuation of unop- 
posed estrogen therapy in these studies. With combined 
estrogen—progestin regimens, cohort studies showed a de- 
creased risk for endometrial cancer (RR, 0.4 [95% CT, 0.2 
to 0.6]) compared with nonusers, but case—control studies 
showed an increase in risk (odds ratio [OR], 1.8 [95% CI, 
1.1 to 3.1]). Estrogen and progestin did not increase the 
risk for endometrial cancer in HERS (RH, 0.25 [9596 CI, 
0.05 to 1.18]) (&) or in the WHI (RH, 0.83 [9596 CI, 0.29 
to 2.32]) (1). The USPSTF concluded that unopposed es- 
trogen, but not combined estrogen—progestin therapy, in- 
creases risk for endometrial cancer. 

Data on the association between the use of HRT and 
the risk for ovarian cancer are inconsistent. Results of case— 
control studies have been mixed, but two good-quality co- 
hort studies reported increased risks (RR, 1.8 to 2.2) for 
ovarian cancer or ovarian cancer mortality among women 
who had taken HRT for 10 years or more (20, 21); a third 
study found no effect of HRT on ovarian cancer mortality 
(22). One study suggested higher risk with unopposed es- 
trogen than with estrogen-progestin therapy (20), but data 
are insufficient to resolve the effects of different formula- 
tions or doses of HRT on ovarian cancer risk. Neither the 
WHI nor HERS has reported risk for ovarian cancer. The 
USPSTF concluded that evidence was insufficient to deter- 
mine the effect of HRT on ovarian cancer. 


Cholecystitis 

Many but not all studies have reported an association 
between HRT and gallbladder disease. Results from a 
good-quality cohort study, the Nurses’ Health Study, re- 
ported an increase in risk for cholecystitis among current 
HRT users (RR, 1.8 [95% CI, 1.6 to 2.0]) and long-term 
users (>5 years) (RR, 2.5 [9596 CI, 2.0 to 2.9]) compared 
with nonusers (23). Risk for cholecystitis remained ele- 
vated among past users. An increase in biliary tract surgery 
during 6.8 years of follow-up was reported among women 
taking estrogen plus progestin compared with those taking 
placebo (RR, 1.48 [95% CI, 1.12 to 1.95]) in HERS (5, 
24); the WHI has not reported biliary tract outcomes. The 


USPSTF concluded that there is fair evidence that HRT 


increases the risk for cholecystitis. 


DISCUSSION 


Most women begin HRT to relieve symptoms of 
menopause. Many women, however, have continued to 
take HRT because earlier studies indicated that HRT 
could prevent osteoporosis, heart disease, and possibly 
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other chronic diseases. More recent, higher-quality studies 
have confirmed the benefits of HRT in preventing osteo- 
porosis and fractures. These studies, however, demon- 
strated that HRT does not reduce, and may actually in- 
crease, the risk for CHD, and they confirmed previously 
suspected harms of HRT. Therefore, the calculus of bene- 
fits and harms has changed. Important questions about the 
effects of dose, duration, and specific preparations of hor- 
mone therapy remain. For an individual woman, the bal- 
ance of benefits and harms may vary. Women considering 
taking HRT for prevention should make that decision with 
their clinician in the context of a discussion of benefits and 
harms of HRT and alternatives to HRT for the prevention 
of chronic diseases. 


RECOMMENDATIONS OF OTHERS 


Most organizations with guidelines on postmeno- 
pausal HRT have revised or are revising their recommen- 
dations in light of the findings of recently reported clinical 
trials. The American College of Obstetricians and Gyne- 
cologists (25) and the North American Menopause Society 
(26) recommend against the use of HRT for the primary or 
secondary prevention of cardiovascular disease. Both orga- 
nizations recommend caution in using HRT solely to pre- 
vent osteoporosis and suggest that alternative therapies 
should also be considered. Both organizations consider 
HRT an acceptable treatment option for menopausal 
symptoms but advise caution about the prolonged use of 
HRT for the relief of symptoms. The American Heart As- 
sociation now recommends against the use of HRT for 
primary or secondary prevention of cardiovascular disease 
(27). The American College of Preventive Medicine (28), 
the American Association of Clinical Endocrinologists 
(29), and the American Academy of Family Physicians (30) 
have previously recommended counseling perimenopausal 
and menopausal patients about the benefits and harms of 
HRT based on the individual risks for a particular patient, 
but these organizations have not yet revised their recom- 
mendations in light of the findings of recently reported 
trials. The Canadian Task Force on Preventive Health 
Care is updating its assessment of the effect of HRT on 
cardiovascular disease and cancer (31). 


APPENDIX 

Members of the U.S. Preventive Services Task Force 
are Alfred O. Berg, MD, MPH (Chair) (University of 
Washington, Seattle, Washington); Janet D. Allan, PhD, 
RN, CS, FAAN (Vice-Chair), (University of Maryland Bal- 
timore, Baltimore, Maryland); Paul Frame, MD (Tri- 
County Family Medicine, Cohocton, and University of 
Rochester, Rochester, New York); Charles J. Homer, MD, 
MPH (National Initiative for Children's Healthcare Qual- 
ity, Boston, Massachusetts); Mark S. Johnson, MD, MPH 
(University of Medicine and Dentistry of New Jersey-New 
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Appendix Table 1. U.S. Preventive Services Task Force Grades 
and Recommendations * 





Grade Recommendation 


A The USPSTF strongly recommends that clinicians routinely provide 
{the service] to eligible patients. The USPSTF found good 
evidence that [the service] improves important health outcomes 
and concludes that benefits substantially outweigh harms. 

B The USPSTF recommends that clinicians routinely provide [the 
service] to eligible patients. The USPSTF found at least fair 
evidence that [the service] improves important health outcomes 
and concludes that benefits outweigh harms. 

Ç The USPSTF makes no recommendation for or against routine 
provision of [the service], The USPSTF found at least fair 
evidence that [the service] can improve health outcomes but 
concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D The USPSTF recommends against routinely providing [the service] 
to asymptomatic patients. The USPSTF found at least fair 
evidence that [the service] is ineffective or that harms outweigh 
benefits. 

| The USPSTF concludes that the evidence is insufficient to 
recommend for or against routinely providing [the service). 
Evidence that the [service] is effective is lacking, of poor 
quality, or conflicting, and the balance of benefits and harms 
cannot be determined. 








* The U.S. Preventive Services Task Force (USPSTF) grades its recommendations 
according to one of five classifications (A, B, C, D, I) reflecting the strength of 
evidence and magnitude of net benefit (benefits minus harms). 


Appendix Table 2. U.S. Preventive Services Task Force Grades 
for Strength of Overall Evidence* 





Grade Definition 


Good Evidence includes consistent results from well-designed, weil- 
conducted studies in representative populations that directly 
assess effects on health outcomes 

Fair Evidence is sufficient to determine effects on health outcomes. 
but the strength of the evidence is limited by the number, 
quality, or consistency of the individual studies; 
generalizability to routine practice; or indirect nature of the 
evidence on health outcomes 

Poor Evidence is insufficient to assess the effects on health outcomes 
because of limited number or power of studies, important 
flaws in their design or conduct, gaps in the chain of 
evidence, or lack of information on important health 
outcomes 








* The U.S. Preventive Services Task Force (USPSTF) grades the quality of the 
overall evidence for a service on a three-point scale (good, fair, poor). 
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CLINICAL GUIDELINES 


Pharmacologic Management of Acute Attacks of Migraine and 


Prevention of Migraine Headache 


Vincenza Snow, MD; Kevin Weiss, MD; Eric M. Wall, MD, MPH; and Christel Mottur-Pilson, PhD, for the American Academy of Family 
Physicians and the American College of Physicians-American Society of Internal Medicine" 


igraine headache is a common disorder seen in pri- 

mary care. It affects 18% of women and 6.5% of 
men in the United States, almost half of whom are un- 
diagnosed or undertreated (1, 2). These guidelines, devel- 
oped by the American Academy of Family Physicians and 
the American College of Physicians-American Society of 
Internal Medicine, with assistance from the American 
Headache Society, are based on two previously published 
papers (3, 4). The papers, titled “Evidence-Based Guide- 
lines for Migraine Headache in the Primary Care Setting: 
Pharmacological Management of Acute Attacks,” by Mat- 
char and colleagues (3), and “Evidence-Based Guidelines 
for Migraine Headache in the Primary Care Setting: Phar- 
macological Management for Prevention of Migraine,” by 
Ramadan and coworkers (4), can be found at www.aan- 
.com/professionals/practice/guidelines.cfm. ; 

The target audience for this guideline is primary care 
physicians. The guideline applies to patients with acute 
migraine attacks, with or without aura, and patients with 
migraine who are candidates for preventive drug therapy. 
Although these guidelines are all based on the articles by 
Matchar and Ramadan and colleagues, the recommenda- 
tions may differ because different thresholds of evidence 
were needed for making a positive recommendation. Table 1 
compares the AAFP/ACP-ASIM guideline and the U.S. 
Headache Consortium Guideline. 

Throughout the text, asterisks indicate drugs that are 
currently not available in the United States. 


DiAGNOSIS 

Headache has many potential causes. Most headaches 
are caused by the primary headache disorders, which in- 
clude migraine, cluster, and tension-type headaches. Sec- 
ondary headaches, which are those with underlying patho- 
logic causes, are far less common. Migraine is a chronic 


condition with recurrent acute attacks whose characteristics 
vary among patients and often among attacks within a 
single patient. Migraine is a syndrome with a wide variety 
of neurologic and non-neurologic manifestations. The 
International Headache Society (6) has developed diagnos- 
tic criteria for migraine with and without aura (Appendix 
Table 1). This classification system serves to diagnose 
headache syndromes, not patients. Thus, one patient could 
have more than one type of headache disorder. For exam- 
ple, it is not uncommon for migraine patients to also have 
episodic tension-type headaches. 


MANAGEMENT OF ACUTE ATTACKS 


Effective long-term management of patients with mi- 
graine is challenging because of the complexity of the con- 
dition. Experts suggest several goals for successful treat- 
ment of acute attacks of migraine. These include treating 
attacks rapidly and consistently to avoid headache recur- 
rence, to restore the patient's ability to function, and to 
minimize the use of backup and rescue medications. 

Clinicians need to educate people with migraine about 
their condition and its treatment and encourage them to 
participate in their own management. The physician must 
help the patient establish realistic expectations by discuss- 
ing therapeutic options and their benefits and harms. Pa- 
tient input can provide the best guide to treatment selec- 
tion and helps the physician to better understand and 
accommodate patient treatment goals. Developing an ef- 
fective acute migraine management strategy can be com- 
plex, and an engaged patient is more likely to negotiate this 
process successfully. Encouraging patients to identify and 
avoid triggers (Table 2) and to be actively involved in their 
own management by tracking their own progress may be 
especially useful. 

Once a diagnosis of migraine is established, patients 
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and their health care providers should decide together how 
to treat acute attacks and whether the patient is a candidate 
for preventive medications. A wide range of acute treat- 
ments with varying efficacies is currently in use (Appendix 
Table 2, available at www.annals.org). A comprehensive 
review of the scientific literature, especially the data from 
randomized, controlled trials, provides a list of treatments 
that have demonstrated efficacy in the management of 
acute migraine headache. It also provides a clear under- 
standing of the adverse events associated with various 
ents. 

The Headache Consortium's review of the evidence on 
antiemetics, barbiturate hypnotics, ergot alkaloids and de- 
rivatives, nonsteroidal anti-inflammatory drugs (NSAIDs), 
combination analgesics and nonopiate analgesics, opiate 
analgesics, triptans, and other agents found good evidence 
of the efficacy of only a few agents in the treatment of 
acute migraine (3). 


Avallable Agents 
NSAIDs 

Their demonstrated efficacy and favorable tolerability 
make NSAIDs a first-line treatment choice for all migraine 
attacks, including severe attacks that have responded to 
NSAIDs in the past. Among the NSAIDs, the most con- 
sistent evidence exists for aspirin (8—10), ibuprofen (11, 
12), naproxen sodium (13, 14), tolfenamic acid* (8, 15), 
and the combination agent acetaminophen plus aspirin 
plus caffeine for the acute treatment of migraine (16). The 
evidence shows that acetaminophen alone is ineffective 
(17). 


Serotonin, gmp Agonists (Triptans) 

There is good evidence for the effectiveness of the oral 
triptans naratripran (18, 19), rizatriptan (20-23), 
sumatriptan (24—31), and zolmitripran (32-34). In addi- 
tion, there is good evidence for the effectiveness of subcu- 
taneous (35-38) and intranasal (39-41) sumatriptan, 
making it an option for patients with nausea and vomiting. 
Adverse effects of the triptans include chest symptoms, but 
postmarketing data indicate that true ischemic events are 
rare. Triptans are contraindicated in patients with risk for 
heart disease, basilar or hemiplegic migraine, or uncon- 
trolled hypertension. Subcutaneous sumatriptan is associ- 
ated with a very rapid onset of action, and oral naratriptan 
is associated with a slower onset of action. 


Ergotamines 

There is good evidence for the efficacy and safety of 
intranasal dihydroergotamine (DHE) as monotherapy for 
acute migraine attacks (42-46). Placebo-controlled studies 
of intravenous DHE did not clearly establish its efficacy in 
the acute treatment of migraine (47, 48). The evidence was 
inconsistent to support efficacy of ergotamine or ergotam- 
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ine—caffeine, and the studies documented frequent adverse 
events. 


Opiolds 

It is well recognized that opiates are good analgesics, 
but there is good evidence only for the efficacy of butor- 
phanol nasal spray (49, 50). Although opioids are com- 
monly used, surprisingly few studies of opioid use in head- 
ache pain document whether overuse and the development 
of dependence are as frequent as clinically perceived. Until 
further data are available, these drugs may be better re- 
served for use when other medications cannot be used, 
when sedation effects are not a concern, or the risk for 


abuse has been addressed. 


Other Agents 

Fair evidence suggests that the antiemetic metoclopra- 
mide, given intravenously, may be an appropriate choice as 
monotherapy for acute attacks (51-53), particularly in pa- 
tients with nausea and vomiting when the sedating side 
effect may also be useful. Isometheptene and isomethep- 
tene combinations obtained only borderline significance in 
relieving headache pain (17, 54, 55). Other agents used in 
practice, such as intravenous corticosteroids and intranasal 
lidocaine, are not effective. 


Cholce of Treatment 

Since patient responses to these therapies are not al- 
ways predictable, individualized management is important. 
The choice of treatment should be based on, among other 
characteristics, the frequency and severity of attacks; the 
presence and degree of temporary disability; and the profile 
of associated symptoms, such as nausea and vomiting. The 
patient’s history of, response to, and tolerance for specific 
medications must also be considered. Coexisting condi- 
tions (such as heart disease, pregnancy, and uncontrolled 
hypertension) may limit treatment choices. 

No studies document the effectiveness of specific treat- 
ment schedules, but experts suggest that acute therapy 
should be limited to no more than two times per week 
to guard against medication-overuse headache (or drug- 
induced headache). Medication-overuse headache is thought 
to result from frequent use of acute medication and has a 
pattern of increasing headache frequency, often resulting in 
daily headaches. In patients with suspected medication 
overuse or patients at risk for medication overuse, preven- 
tive migraine therapy should be considered. 

Although some use the term rebound headache inter- 
changeably with the term medication-overuse headache, re- 
bound headache is a distinct entity. Rebound headache is 
associated with withdrawal of analgesics or abortive mi- 
graine medication. There is no uniform agreement about 
which agents can cause rebound headache, although ergot- 
amine (not DHE); opiates; triptans; and simple and mixed 
analgesics containing butalbital, caffeine, or isometheptene 
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Table 1. Summary of U.S. Headache Consortium Recommendations Compared with AAFP/ACP-ASIM Recommendations” 








Treatment Type U.S. Headache Consortium Recommendations 


Acute Use migraine-specific agents (triptans, DHE, ergotamine) in patients with 
severe migraine and in patients whose migraines respond poorly to 
NSAIDs or combination analgesics such as 
aspirin + acetaminophen + caffeine. Recommended medications based 
on at least two double-blind, placebo-controlled trials and clinical 
impression of effect: 

Oral acetaminophen + aspirin + caffeine 
Oral aspirin 

IN Butorphanol 

SC, IM, IV, IN DHE 

IV DHE + antiemetic 
Oral ibuprofen 

Oral naproxen sodium 
Oral naratriptan 

IV prochlorperazine 
Oral rizatriptan 

SC, IN, oral sumatriptan 
Oral zolmitriptan 


Select a non-oral route of administration for patients whose migraines 
present early with nausea or vomiting as a significant component of the 
symptom complex. 


Consider a self-administered rescue medication for patients with severe 
migraine that does not respond well to or fars other treatmentst. 


Guard against medication-overuse headache. 


Educate patients with migraine about their condition and its 
treatment, and encourage them to participate in their 
own management 


Preventive Medication use 
initiate treatment with lowest effective dose 
Give each treatment an adequate trial 
Avoid interfering medications 
Use a long-acting formulation to improve adherence 


Recommended agents found to have medium t» high efficacy and mild or 
infrequent side effects: 
Amitriptyline 
Divalproex sodium 
Lisuridet 
Propranolol 
Timolol 


Recommended agents found to have medium to high efficacy but with 
side effect concerns: 
Methysergide 
Flunarizinet 
Pizotifent 
Time-released DHE* 


Recommended agents based on consensus and clinical experience: 
Cyprohetadine 
Buproprion 
Diltiazem 
Doxepin 
Fluvoxamine 
Ibuprofen 
Imipramine 
Mirtazepine 
Nortriptyline 
Paroxetine 
Protriptyline 

LLLA i 





AAFP/ACP-ASIM Recommendations 


Use NSAIDs as first-line therapy. Recommended agents: 
Aspirin 
ibuprofen 
Naproxen sodium 
Tolfenamic acidt 
Acetaminophen + aspirin + caffeine 
in patients whose migraines fail to respond to NSAIDs, use 
migraine-specific agents. Recommended agents: 
DHE nasal spray 
Oral naratriptan 
SC, oral sumatriptan 
Oral rizatriptan 
Oral zolmitriptan 


Select a non-oral route of administration for patients whose 
migraines present early with nausea or vomiting as a 
significant component of the symptom complex. Treat 
nausea and vomiting with an antiemetic. 


Educate patients with migraine about their condition and its 
treatment, and encourage them to participate in their 
own management 


Patients with migraine should be evaluated for use of 
preventive therapy. Generally accepted indications for 
migraine prevention include 1) two or more attacks per 
month that produce disability that lasts 3 or more days 
per month; 2) contraindication to, or failure of, acute 
treatments; 3) use of abortive medication more than 
twice per week; or 4) the presence of uncommon 
migraine conditions, including hemiplegic migraine, 
migraine with prolonged aura, or migrainous infarction. 


Recommended first-line agents, currently available in the 
United States, for the prevention of migraine 
headache: 

Propranolol (80-240 mg/d) 

Timolol (20-30 mg/d) 

Amitriptyline (30-150 mg/d) 
Divalproex sodium (500-1500 mg/d) 
Sodium valproate (800-1500 mg/d) 


Other medications with proven efficacy but limited 
published data on adverse events, or frequent or 
severe adverse events: 

Flunarizinet 
Lisuridet 

Pizotifent 
Time-released DHEt 
Methysergide 
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Table 1—Continued 


U.S. Headache Consortium Recommendations 


Sertraline 
Tiagabine 
Topiramate 
Trazadone 
Venlafaxine 


Treatment Type 


Preventive 
(continued) 


Patient education 
Maximize adherence 
Address patient expectations 
Create a formal management plan 
Evaluation 


Reevaluate therapy 


Comorbid conditions 


that will treat both discrders 


the migraine 


Monitor patients’ headaches by having them keep headache diaries 


AAFP/ACP-ASIM Recommendations 


Educate migralne sufferers about the control of acute 
attacks and preventive therapy and engage them In the 
formulation of a management plan. Therapy should be 
reevaluated on a regular basis. 


Encourage patlents to be actively involved in their own 
management by tracking their own progress through 
daily flow sheets, for example. Diarles should measure 
attack frequency, severity, duration, disabllity, response 
to type of treatment, and adverse effects of medication. 


Once a coexisting condition is identified, select a pharmacologic agent 


Establish that the coexisting condition Is not a contraindication to the 
selected migraine theraples and that the therapy will not exacerbate 


* Consortium recommendations are based on references 3 and 4. The ACP-ASIM historically has not used a grading system for guideline recommendations because its 
development process mandates the use of only high-quality evidence (that is, randomized, controlled trials or “A’-level evidence) as a basis for recommendations. AAFP = 
American Academy of Family Physicians; ACP-ASIM = American College of Physicians-American Society of Internal Medicine; DHE = dihydroergotamine; IM = 
intramuscular; IN = intranasal; IV = intravenous; NSAID = nonsteroidal anti-inflammatory drug; SC = subcutaneous. 


t Currently not available in the United States. 


+ Rescue medication is an agent (e.g., an opioid) tha- the patient can use ac home when other treatment have failed. 


are generally thought to do so. There is less uniform opin- 
ion about other antimigraine agents. 

Another clinical consideration is the use of a self- 
administered rescue medication for patients with severe 
migraine attack that is not responding to (or failing) other 
treatments. A rescue medication is an agent such as an 
opioid or a butalbital-containing compound that the pa- 
tient can use at home when other treatments have failed. 
Although rescue medications often do not completely 
eliminate pain and allow patients to return to normal ac- 
tivities, they permit the patient to achieve relief without 
the discomfort and expense of a visit to the physician's 
office or emergency department. A cooperative arrange- 
ment between provider and patient may extend to the use 
of rescue medication in appropriate situations. 


Summary of Treatment of Acute Migraine 

A body of evidence now points to effective first- and 
second-line agents for acute treatment of migraine. Beyond 
the choice of agent lies the choice of management strategy. 
Recently, interest and research in step care versus stratified 
care have increased. Step care refers to the initial use of 
safe, effective, and inexpensive medications as first-line 
agents in acute attacks of any severity. If the initial agent 
fails, a second-line, more expensive, migraine-specific med- 
ication is then used. The stratified care model initially 
stratifies migraine attacks by severity, advocating migraine- 
specific agents for moderate to severe attacks, regardless of 
previous response to or an unknown response to other 
agents. Which approach is more effective is still an open 
question (56). 
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MANAGEMENT OF MIGRAINE WITH PREVENTIVE 
THERAPY 

Once patients and their health care providers decide 
how to treat acute attacks, use of preventive medications 
should be considered. Generally accepted indications for 
migraine prevention include 1) two or more attacks per 
month that produce disability lasting 3 or more days per 
month; 2) contraindication to, or failure of, acute treat- 
ments; 3) the use of abortive medication more than twice 
per week; and 4) the presence of uncommon migraine con- 
ditions, including hemiplegic migraine, migraine with pro- 
longed aura, or migrainous infarction. Other factors to 
consider are adverse events with acute therapies, patient 
preference, and the cost of both acute and preventive ther- 
apies. (The U.S. Headache Consortium also produced a 
document on behavioral and other nonpharmacologic 
therapies for headache prevention, which can be found at 
www.aan.com/professionals/practice/guidelines.cfm.) 

A wide range of preventive treatments with varying 
efficacies is currently in use (Appendix Table 3, available at 
www.annals.org). A comprehensive review of the scientific 
literature, especially the data from randomized, controlled 
trials, provides a list of treatments that have demonstrated 
efficacy in the prevention of migraine headache. It also 
provides a clear understanding of the adverse events asso- 
ciated with various agents. The Headache Consortium’s 
review of the evidence on a-agonists, anticonvulsants, 
antidepressants, B-blockers, calcium-channel blockers, 
NSAIDs, serotonergic agents (ergot derivatives, methyser- 
gide, and others), hormone therapy, feverfew, magnesium, 
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Table 2. Some Commonly Reported Triggers of 
Migraine Headache* 





Food triggers 

Alcohol 

Caffeine 

Chocolate 

Monosodium glutamate 

Tyramine-containing foods 

Nitrate-containing foods 
Behavioral-physiologic triggers 

Too much or too little sleep 

Skipped meals 

Stress or post-stress 

Menstruation 

Fatigue 

Physical activity 
Environmental triggers 

Loud noises 

Weather changes 

Perfumes or fumes 

High altitude 

Exposure to glare or flickering lights 








* Adapted from reference 7. 


and riboflavin found that there was good evidence of the 
efficacy of only a few agents in migraine prevention. A 
summary of these results follows. 


Available Agents 
B-Blockers 

Evidence consistently showed the efficacy of propran- 
olol, 80 to 240 mg/d (57-63), and timolol, 20 to 30 mg/d 
(63—65), for the prevention of migraine. One trial com- 
paring propranolol and amitriptyline suggested that pro- 
pranolol is more efficacious in patients with migraine 
alone; amitriptyline was superior for patients with mixed 
migraine and tension-type headache (66). There is limited 
evidence of a moderate effect for atenolol (67, 68). meto- 
prolol (69 —71), and nadolol (72-74). B-Blockers with in- 
trinsic sympathomimetic activity (acebutolol, alprenolol, 
oxprenolol, pindolol) seem to be ineffective for the preven- 
tion of migraine. Adverse effects reported most commonly 
with B-blockers were fatigue, depression, nausea, dizziness, 
and insomnia. These symptoms appear to be fairly well 
tolerated and seldom caused premature withdrawal from 
trials. 


Antidepressants 

Amitriptyline has been more frequently studied than 
the other antidepressants and is the only one with consis- 
tent support for efficacy in migraine prevention (75-77). 
The dosages that were most efficacious in the clinical trials 
ranged from 30 to 150 mg/d. Drowsiness, weight gain, and 
anticholinergic symptoms were frequently reported with 
the tricyclic antidepressants studied, including amutripty- 
line. There is no evidence for the use of nortriptyline, pro- 
triptyline, doxepin, clomipramine, or imipramine. There is 
limited evidence of a modest effect for fluoxetine at dosages 
ranging from 20 mg every other day to 40 mg per day (78, 
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79). There is no evidence from controlled trials for the use 
of fluvoxamine, paroxetine, sertraline, phenelzine, bupro- 
pion, mirtazapine, trazodone, or venlafaxine. 


Anticonvulsants 

For the anticonvulsants, there is good evidence for the 
efficacy of divalproex sodium (80—82) and sodium val- 
proate (83, 84). Adverse events with these therapies are not 
uncommon and include weight gain, hair loss, tremor, and 
teratogenic potential, such as neural tube defects. These 
agents may be especially useful in patients with prolonged 
or atypical migraine aura. Carbamazepine and vigabatrin * 
have been shown to be ineffective, and there is limited 
evidence for moderate efficacy of gabapentin (85). 


NSAIDs 

A meta-analysis (4) of five of seven placebo-controlled 
trials of naproxen or naproxen sodium showed a modest 
effect on headache prevention (62, 86-92). Similar trends 
were observed in single placebo-controlled trials of flurbi- 
profen, indobufen*, ketoprofen, lornoxicam*, and mefe- 
namic acid and in two trials of tolfenamic acid*. Placebo- 
controlled trials of aspirin, aspirin plus dipyridamole, 
fenoprofen, and indomethacin were inconclusive. There is 
no evidence for the use of ibuprofen or nabumetone in the 
prevention of migraine. 

Side effect rates for naproxen were not significantly 
higher than those seen with placebo. The most commonly 
reported adverse events with all NSAIDs were gastrointes- 
tinal symptoms, including nausea, vomiting, gastritis, and 
blood in the stool. In the trials reviewed, such symptoms 
were reported by 3% to 45% of participants (86). 


Serotonergic Agents 

Of these agents, time-released DHE* had the stron- 
gest support, with consistently positive findings in four 
placebo-controlled trials (93-96). Evidence is insufficient 
for the efficacy of ergotamine or ergotamine plus caffeine 
plus butalbital plus belladonna alkaloids or methylergono- 
vine for migraine prevention. Limited information was re- 
ported on adverse events associated with these agents. The 
most commonly reported events for all the ergot alkaloids 
were gastrointestinal symptoms. 

There is strong evidence for the efficacy of methyser- 
gide (97-100), a semisynthetic ergot alkaloid. However, 
there are reports of retroperitoneal and retropleural fibrosis 
associated with long-term, mostly uninterrupted adminis- 
tration. The manufacturer suggests that methysergide ther- 
apy be discontinued for 3 to 4 weeks after each 6-month 
course of treatment. Other adverse events most commonly 
reported included gastrointestinal symptoms and leg symp- 
toms (restlessness or pain). 

Other serotonergic agents that have been evaluated for 
the prevention of migraine include pizotifen*, lisuride*, 
oxitriptan*, iprazochrome*, and tropisetron*. Only 
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lisuride (101—104) and pizotifen (87, 99, 105—110) have 
consistent evidence that supports their efficacy in the pre- 
vention of migraine. Published data on adverse events as- 
sociated with lisuride are limited, and pizotifen is often 
associated with weight gain and drowsiness. 


Calcium-Channel Blockers 

The evidence for nifedipine, nimodipine, cyclande- 
late*, and verapamil is poor quality and difficult to inter- 
pret, suggesting only a modest effect (see reference 4 for 
study references). There is no evidence for the use of dilti- 
azem in the prevention of migraine. Symptoms reported 
with these agents included dizziness, edema, flushing, and 
constipation. 

Flunarizine*, 10 mg/d, has proven efficacy in the pre- 
vention of migraine and is commonly used in countries 
where it is available (111—115). Adverse events reported 
with flunarizine include sedation, weight gain, and abdom- 
inal pain. Depression and extrapyramidal symptoms can be 
observed, particularly in elderly persons. 


a@,-Agonists 

There is good evidence for the lack of efficacy of the 
a,-agonist clonidine in the prevention of migraine (116— 
120). Limited evidence shows moderate efficacy of guan- 
facine (121). 


Hormone Therapy, Feverfew, Magnesium, and Riboflavin 

There is fair evidence for modest efficacy of these 
agents in certain circumstances, but more trials need to be 
done. Most of the existing trials had small sample sizes, had 
self-referred or special patient samples, or had other meth- 
odologic flaws (see reference 4 for more details and refer- 
ences). 


Summary of Preventive Therapy 

To alleviate the suffering of many patients with mi- 
graine, clinicians need to be aware of the commonly ac- 
cepted indications for preventive therapy and initiate effec- 
tive therapy in those patients. Although many agents are 
available for the preventive treatment of migraine, only a 
few have proven efficacy. Once an agent has been chosen, 
clinicians should initiate therapy with a low dose and ti- 
trate the dose slowly up until clinical benefits are achieved 
in the absence of adverse events or until limited by adverse 
events. Because a clinical benefit may take as long as 2 to 3 
months to manifest, each treatment should be given an 
adequate trial. Once preventive treatment is under way, 
interfering medications, such as overused acute medica- 
tions such as ergotamine, should be avoided. After a period 
of stability, clinicians should consider tapering or discon- 
tinuing treatment. Patient and clinician need to engage in 
an ongoing dialogue in which patient expectations and 
goals for therapy are taken into account when agents are 
chosen, titrated, or discontinued. 
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RECOMMENDATIONS 

Recommendation 1: For most migraine sufferers, nonste- 
roidal anti-inflammatory drugs (NSAIDs) are first-line therapy. 

To date, the most consistent evidence exists for aspi- 
rin, ibuprofen, naproxen sodium, tolfenamic acid*, and the 
combination agent acetaminophen plus aspirin plus caffeine. 
There is no evidence for the use of acetaminophen alone. 

Recommendation 2: In patients whose migraine attack 
has not responded to NSAIDs, use migraine-specific agents 
(triptans, DHE). 

There is good evidence for the following triptans: oral 
naratriptan, rizatriptan, and zolmitriptan; oral and subcu- 


Appendix Table 1. International Headache 
Society Classification* 





Migraine without aura 
A. At least five attacks fulfilling criteria B, C, and D 
B. Headache attacks lasting 4-72 hours (untreated or unsuccessfully 
treated) 
C. Headache with at least two of the following characteristics 
Unilateral location 
Pulsating quality 
Moderate or severe intensity (inhibits or prohibits daily activities) 
Aggravation by walking stairs or performing similar routine physical 
activity 
D. During headache, at least one of the following events 
Nausea and/or vomiting 
Photophobia and phonophobia 
E. At least one of the following scenarios 
History and physical and neurologic examination do not suggest one of 
the disorders causing secondary headaches. 
History and/or physical and/or neurologic examinations suggest such a 
disorder, but it is ruled out by appropriate investigations. 
One of such disorders is present, but migraine attacks do not occur for 
the first time in close temporal relation to the disorder. 
Migraine with aura 
A. At least two attacks fulfilling criterion B 
B. At least three of the following four characteristics 
One or more fully reversible aura symptoms indicating focal cerebral 
cortical and/or brain stem dysfunction 
At least one aura symptom developing gradually over more than 4 
minutes, or two or more symptoms occurring in succession 
No aura symptom lasting more than 60 minutes; if more than one aura 
symptom is present, accepted duration is proportionally increased. 
Headache following aura with a free interval of less than 60 minutes (It 
may also begin before or simultaneously with the aura.) 
C. At least one of the following: 
History and physical and neurologic examinations do not suggest one 
of the following disorders: 
Headache associated with head trauma 
Headache associated with vascular disorders 
Headache associated with nonvascular intracranial disorder 
Headache associated with substances or their withdrawal 
Headache associated with noncephalic disorder 
Headache associated with metabolic disorder 
Headache or facial pain associated with disorders of the cranium; 
neck; or ear, nose, and throat 
Cranial neuralgias 
History and/or physical and/or neurologic examinations suggest such a 
disorder, but it is ruled out by appropriate investigations. 
Such a disorder is present, but migraine attacks do not occur for the 
first time in close temporal relation to the disorder. 





* For migraine without aura, headaches must meet criterion A; those five attacks 
must fulfill criteria B through D and must fulfill at least one of the criteria under 
E. For migraine with aura, headaches must meet criterion A; those two attacks 
must fulfill criteria B and at least one of those listed under C. Adapted from 
reference 6. 
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taneous sumatriptan; and DHE nasal spray. Few data in 
the literature demonstrate which triptans are more effec- 
tive. Oral opiate combinations and butorphanol may be 
considered in acute migraine when sedation side ef'ects are 
not a concern and the risk for abuse has been addressed. 

Recommendation 3: Select a nonoral route of adrainistra- 
tion for patients whose migraines present early with nausea or 
vomiting as a significant component of the symptom complex. 
Treat nausea and vomiting with an antiemetic. 

Evidence is limited, but in some patients, concomitant 
treatment with an antiemetic and an oral migraine medi- 
cation may be appropriate. Antiemetics should not be re- 
stricted to patients who are vomiting or likely te vomit. 
Nausea itself is one of the most aversive and cisabling 
symptoms of a migraine attack and should be treated ap- 
propriately. 

Recommendation 4: Migraine sufferers should te evalu- 
ated for use of preventive therapy. 

Generally accepted indications for migraine preven- 
tion include 1) two or more attacks per month taat pro- 
duce disability lasting 3 or more days per month; 2) con- 
traindication to, or failure of, acute treatments; 3 use of 
abortive medication more than twice per week; or 4) the 
presence of uncommon migraine conditions, including 
hemiplegic migraine, migraine with prolonged aura, or 
migrainous infarction, 

Recommendation 5: Recommended first-line azents for 
the prevention of migraine headache are propranolel (80 to 
240 mgld), timolol (20 to 30 mg/d), amitriptyline (39 to 150 
mg/d), divalproex sodium (500 to 1500 mg/d), anc sodium 
valproate (800 to 1500 mg/d). 

Medications with proven efficacy but limited pub- 
lished data on adverse events or frequent or severe adverse 
events include flunarizine*, lisuride*, pizotifen*, time- 
released DHE*, and methysergide. 

Recommendation 6: Educate migraine sufferers about the 
control of acute attacks and preventive therapy and engage 
them in the formulation of a management plan. Therapy 
should be reevaluated on a regular basis. 

There is strong consensus about the need for educating 
people with migraine. The physician must help the patient 
establish realistic expectations by discussing therapeutic op- 
tions and their benefits and harms, such as mecication- 
overuse headache. Encouraging patients to be actively in- 
volved in their own management by tracking their own 
progress through daily flow sheets, for example, may be 
especially useful. Diaries should measure attack frequency, 
severity, and duration; resulting disability; response to type 
of treatment; and adverse effects of medication, Patient 
input can provide the best guide to treatment selection. 
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Note: Clinical practice guidelines are "guides" only and may not apply to 
all patients and all clinical situations. Thus, they are not intended to 
override clinicians’ judgment. All ACP-ASIM clinical practice guidelines 
are considered automatically withdrawn or invalid 5 years after publica- 
tion or once an update has been issued. 
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EDITORIAL 


Health Care-Associated Bloodstream Infections: A Change in Thinking 


It is not necessary to change. Survival is not mandatory. 
—W. Edwards Deming 


Never. or hospital-acquired, bloodstream infec- 
tions (BSIs) are an important cause of morbidity and 
mortality, affecting more than 200 000 patients pe: year in 
the United States (1). These infections are often associated 
with the use of catheters. Catheter-related infections make 
up about 14% of all hospital-acquired infections (2) and 
are responsible for more hospital days and death than any 
other hospital-acquired infection (3). Bloodstream infec- 
tions can be primary or secondary. A primary infection is 
an infection directly into the vascular system; a secondary 
infection originates at a site other than the vascular system, 
such as the urinary tract, respiratory tract, or wounds, and 
spreads to the vascular system. According to the definitions 
from the Centers for Disease Control and Prevention 
(CDC) National Nosocomial Infection Surveillance 
(NNIS) System, primary BSIs account for 64% of nosoco- 
mial BSIs (2, 4). 

“Nosocomial,” “community-acquired,” “blocdstream 
infections,” and “primary/secondary” are surveillance terms 
that have stood, essentially unaltered, for almost two 
decades (4). Yet the health care system has been anything 
bur static during this period. Routine care for patients with 
serious underlying illnesses and with invasive devices, such 
as intravascular catheters, has shifted from exclusively acute 
care settings to nursing homes, rehabilitation centers, free- 
standing dialysis centers, and homes. Complications of car- 
ing for patients with serious illness occur in all of these 
settings. 

In this issue, Friedman and colleagues propose a new 
classification scheme for BSIs (5). This scheme does not 
change the fundamental classification of what we call BSIs. 
It only changes the number of categories of BSIs from two 
(nosocomial and community-acquired) to three ínosoco- 
mial, health care-associated, and community-acquired). 
Clinicians have recognized that the pathogens and patho- 
genesis of nosocomial BSIs (for example, those resulting 
from complications related to placement of an intravenous 
catheter) and community-acquired BSIs (that is, those not 
related to a complication from a medical device or proce- 
dure) differ. The authors take issue with the term “com- 
munity-acquired,” stating that it is too broad and no 
longer useful in the new world of serious illness in diverse 
venues, 

The authors reviewed daily microbiology laboratory 
reports from adults in three hospitals. After excluding pa- 
tients with contaminated blood cultures, the authors clas- 
sified patients with BSIs into one of the three new catego- 
ries. A nosocomial BSI was an infection from patients 
hospitalized 48 hours or longer. A health care—associated 
BSI was an infection from a patient who had recent con- 
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tact with some aspect of health care, such as intravenous 
therapy via a home health care agency, residence in a nurs- 
ing home, recent hospitalization, or dialysis. A community- 
acquired BSI was an infection in a patient with no discern- 
ible recent contact with the health care community. After 
the authors classified the BSIs, they used the CDC defini- 
tions to classify whether each patient had a primary or 
secondary BSI; they then performed a descriptive analysis 
of the patients. 

The authors found that patients with health care- 
associated BSIs are similar to patients with nosocomial 
BSIs but different from patients with community-acquired 
BSIs. On the surface, this distinction seems rather obvious. 
The invasive devices that might be associated with a BSI in 
a hospitalized patient are the same as or similar to those 
used in nonhospitalized patients; in addition, nonhospital- 
ized patients often have the same comorbid factors. The 
authors’ important observation is not that patients with 
health care-associated BSls are similar to patients with hos- 
pital-acquired BSIs, Rather, it is that they are different 
from patients with community-acquired BSIs. 

The frequency of bacteremia resulting from the use of 
intravascular devices and from gastrointestinal tract infec- 
tion was similar in patients with health care-associated and 
nosocomial BSIs. The frequency of BSIs secondary to uri- 
nary tract infection was higher in patients with community- 
acquired BSIs than in patients with nosocomial and health 
care-associated BSIs. The pathogens also differed among 
these groups. Staphylococcus aureus was the most frequently 
isolated pathogen in health care-associated and nosocomial 
BSIs; Escherichia coli and Streptococcus pneumoniae were 
most frequently isolated in community-acquired BSIs. The 
authors assert that patients with suspected BSIs who have 
had recent contact with the health care community (health 
care~associated BSIs) should receive empirical treatment 
that is similar to the treatment of hospitalized patients with 
suspected BSIs. 

These results should be viewed cautiously. First, the 
authors studied 504 patients, whereas an estimated 
200 000 patients have BSIs annually in the United States. 
Although some of their findings may not apply to the pop- 
ulation as a whole, their basic contribution—the distinc- 
tion between a health care~associated and a community- 
acquired BSI—is likely to endure because it reflects 
fundamental changes in health care. Second, the authors 
did not measure the risk for health care—associated BSIs. 
They examined only patients with BSIs (the numerator in 
a calculation of risk) and did not attempt to determine the 
size of the population at risk for a health care-associated 
BSI (the denominator for a risk calculation). 

Measuring the risk for BSI can be important for sev- 
eral reasons. It could identify the patients at highest risk for 
an event so that resources could be used more efficiently 
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for monitoring and intervention. For example, when com- 
pared with other hospitalized patients, those patients in 
critical care areas are disproportionately at risk for BSIs and 
other nosocomial infections, largely as a result of their ex- 
posure to invasive devices (6). Measuring the risk for health 
care-associated BSI could also be the first step in setting 
benchmarks of expected performance to avoid BSIs. 
Benchmarking has resulted in substantial reductions in the 
rate of BSIs in intensive care units in the NNIS System (7). 
Benchmarking for health care-associated BSIs, particularly 
with home health care agencies that provide intravenous 
therapy in the home, would be an important step toward 
improving community-based care of serious illness. 

Monitoring for BSIs will be more difficult in commu- 
nities than in hospitals, where it is relatively easy to deter- 
mine the denominator for a risk calculation. Friedman and 
colleagues provide some guidance for defining the numer- 
ator for a health care-associated BSI rate. However, after 
patients leave the hospital, data collection for the denom- 
inator for a risk calculation becomes exceedingly difficult. 
An integrated electronic medical record across all venues of 
health care may eventually solve this problem (8). 

As the care of serious illness shifts away from acute 
care facilities, other complications of care are likely to oc- 
cur outside the hospital (9, 10). Therefore, the study by 
Friedman and colleagues should prompr efforts to find 
other possible adverse events associated with the care of 
serious illness in the community. Undoubtedly, events 
such as thrombotic complications, which we have learned 
to monitor and expect in the hospital setting, are occurring 
in patients in other settings. Quantifying these events in 
the community is an attractive target for research. 

The study by Friedman and colleagues presents an im- 
portant clinical message—that clinicians should reconsider 
therapy for patients with community-acquired BSIs if their 
recent care falls into the health care-associated category. 
Empirical treatment with antibiotics that are effective 
against the commonly isolated Staphylococcus species (often 
with oxacillin resistance) and not only £. coli or Streptococ- 
cus pneumoniae, which are more characteristic of commu- 
nity-acquired BSIs, should be selected. We must change 
our thinking such that we not only care for serious illness 
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but also look at the setting in which that care is taking 
place. 


Robert Gaynes, MD 

Centers for Disease Control and Prevention 
Emory University School of Medicine 
Atlanta, GA 30333 


Requests for Single Reprints: Robert Gaynes, MD, Healthcare Out- 
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On BEING A PATIENT 


Santi* 


H: sold Indian vegetables at the local farmers market 
every weekend. At first glance, he seemed a distin- 
guished older gentleman with a reserved manner and mod- 
est attire. The vegetables came from his farm, his refuge 
from everyday concerns. For the curious, who happened by 
his truck and inquired about the unusual vegetables so 
carefully displayed, he would provide a quick recipe. Never 
a money-making enterprise, the farmer's market repre- 
sented another teaching venue for him. Every Saturday 
afternoon, he proudly told his children about the vegeta- 
bles he sold and the people he met that morning. 

His life story is familiar to some. This man grew up in 
poverty. He was the first in his village to obtain a dectorate 
degree and go to the United States for further study. By 
any measure, he was a success. A scientist who thoroughly 
enjoyed the process of research, he continued to work in 
the lab, write grants, and supervise graduate students well 
after he turned 70. He was also a pharmacy professor who 
had a life-long love for learning and teaching. A medicinal 
chemist, but not a doctor, he relished telling his children 
that medical school did not place enough emphasis on 
therapeutics. Often, they found themselves the preview au- 
dience for lectures on pharmacognosy, cancer chemother- 
apy, and folk medicine that he later gave to students in the 
school of pharmacy. This gentle man with indefatigable 
spirit was our father. 

It happened during a winter weekend a few years ago. 
He was admitted to the local university hospital, said to be 
the best in the area. He had had strange chest sensations 
for several days. No one, not even his doctor, thought it 
could be his heart. After all, he still worked full-time in his 
lab, in the classroom, and on his farm every weekend. For 
all of his 72 years, he had been able to will illness away. But 
this time was different. The nagging discomfort would not 
pass, not with his special peppermint tea, not even with 
nitroglycerin. He called 911 in the early hours of that Sun- 
day and walked, fully dressed, to the mailbox to meet the 
rescue squad. "It was a small anterior myocardial infarc- 
tion," the doctors said, "but he is an excellent bypass can- 
didate.” 

“You should just be his children and not doctors,” we 
were advised early on. We refrained from looking at his 
chart or the flow sheets. We looked away as his manage- 
ment was delegated to nurses and physician assistants who 
did not always know the plan. His surgeons were techni- 
cally gifted; input from cardiologists and internists was not 
needed in their unit. The patients were managed according 
to protocols while the surgeons operated. “Surgical attend- 
ings just don’t have time to talk to families,” the nurses 


explained, apologetically. This was a system that worked, 
usually. 

Clinical pathways were of little use, 2 days post-op, for 
the agitated delirium and hypotension that accompanied 
rapid atrial fibrillation. How do we respond when the sur- 
gical fellow, overwhelmed, asks us for suggestions? How 
can we be his children when we are asked to be doctors? 
Fortune brought to the bedside an experienced surgical 
attending who ordered life-saving measures. Successfully 
extubated and weaned from the balloon pump several days 
later, the patient spoke with his wife and children once 
again. For a brief moment we felt confident that the battle 
could be won. 

It was not meant to be. 

Days later, his condition deteriorated, with falling car- 
diac output, frequent premature ventricular contractions, 
and hypoxia. Again agitated, he struggled to convey one 
last message. “2/20,” he scribbled. “Pay the bill, then you 
can go,” he said. “He has ICU psychosis,” we reassured our 
mother. Inside, we worried. The surgical fellow ordered 
sedation. 

We knew it was bad when he coded twice that after- 
noon. The charge nurse tried to give us hope. “It was lucky 
that he was in the unit,” she said. But how can there be 
hope when we learn they used open cardiac massage to 
restart his heart? Harder still, how do we give hope to our 
mother, or to friends who look to us for words of wisdom 
and optimism? Yet we did hope, and we waited for the 
surgeons to talk with our mother. She had never met them 
and could not understand why they did not speak to her. 
To this day, she believes they did not care. We waited for 
words of encouragement from his doctors, but as they 
passed us in the hallway, they bowed their heads. They too 
felt helpless, so they avoided us. The nurses' apologies for 
the doctors' silence did little to ease our concern. 

We were determined that he not suffer. His advance 
directive should have assured that. Our training told us 
that his prognosis worsened with each hour that he re- 
mained comatose. Another resuscitation would be futile, 
we reasoned. But where do we turn after the attending, in 
his only conversation with us, explains that he did not 
believe in "do not resuscitate" orders? Nurses interpret 
DNR orders as signs of hopelessness, and care will suffer, 
he asserted. He assured us that his nurses would “know 
what to do.” Why then, did the nurses ask us what they 
should do if he arrests? “Go slow,” we told them. We 
prayed that they would know what was right. 

Two days later, it was clear that our father would not 
wake up. His mind, the basis of his brilliance, creativity, 
and curiosity, had been silenced. His eyes, once twinkling 





*In Sanskrit, Saati means "peace" 
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with life and a zest for knowledge, were now dull and 
unseeing. But how do we negotiate a dignified withdrawal 
of care with an attending who could not communicate 
with us? We were helped by a physician who cared. Once 
our professor, now our friend, he was never our father's 
doctor, yet he became his strongest advocate. With gentle 
expertise, this kind healer guided us, especially our mother, 
through this most difficult process. 

A week after his cardiac arrest, our father eased our 
burden. He became hypotensive hours before we had 
planned to withdraw support. Though he was unrespon- 
sive, his breathing, consistent with brain injury, appeared 
labored. "Keep him comfortable," we pled. The physician- 
assistant ordered a paralytic agent. Incredulous, we pro- 
tested the use of a paralytic without sedation, demanding a 
narcotic instead. His doctors ordered intermittent meperi- 
dine without leeway in dose or frequency. As the hours 
passed, our father lingered, hypotensive and tachypneic. 
The surgeons did not answer nurses' pages, nor did they 
come to evaluate. They had moved on to other cases where 
success was still possible. We were left helpless in our vigil. 
As the day ended, our friend the advocate, surveying the 
situation, ordered a morphine drip and weaned the venti- 
lator. The date was 2/20. Our father had found peace. 

Our father, the mentor, had taught us a valuable les- 
son, one seldom taught to doctors: the experience of a 
patient’s family when things go terribly wrong. Here, a 
physician gifted in humane communication may be as im- 
portant as one with technical skill. Vhile we were blessed 
with a physician-friend who could be our father's advo- 
cate, we wonder how others would have managed without 
such connections. We also wonder if things would have 
been different had the doctors known our father as a per- 
son. We wonder if they knew of his remarkable rise from 
dire poverty in India. We wonder if they knew of the 
hundreds of pharmacists he had taught or his international 
reputation as a scientist. We wonder if they knew of his 
simple dignity and the respect that he showed to all. We 
wonder if they knew that he was a caring husband and 
father. We longed for a physician who knew our father as 
more than just another case. 

Time has brought healing and an opportunity for re- 
flection. In addition to the usual sense of profound loss, we 
were left with the “what ifs” that accompany any bad out- 
come. Ás internists, we were tempted to think that, bad 
our father's cardiac arrest occurred in the coronary care 
unit, the experiences surrounding his ultimate demise 
might have been different, perhaps better. His preoperative 
experience, however, suggested otherwise, as communica- 
tion there appeared to be equally fragmented. As friends 
and colleagues, physicians and nonphysicians alike, have 
related personal stories of family illness, we have come to 
realize that poor communication transcends site of care or 
physician type. The experiences of others are painfully sim- 
ilar to ours and may be all too common. The underlying 
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message in all is clear: The relationships that clinicians 
develop (or fail to develop) with their patients and patients’ 
families have an impact that extends beyond the bedside 
and persists long after the clinical encounter ends. 

For us, the impact has extended to our professional 
lives. We spend more time now speaking with patients and 
their families. “Patients are people too,” we remind house- 
staff and students. We read journal articles on patient— 
physician communication and aspire to become students of 
this emerging art. “We hope that you will teach future 
generations of surgeons and internists that humanistic 
qualities are just as much the mark of a qualified physician 
as technical skill,” we wrote to the administration of the 
medical school. The response was sympathetic, attributing 
our experience to a “breakdown in communication result- 
ing from a system of faculty coverage intended to maximize 
the time spent in the operating room by surgical attendings 
. . . However, this behavior is the exception not the rule, 
the evidence being the numerous letters the faculty have 
received over the years commending them for their expert 
and compassionate care.” Action was promised “to decrease 
the likelihood of such a situation from occurring again.” 
While we had hoped for a more concrete plan for improve- 
ment, we have since realized that the problem has no sim- 
ple solution. Substantive change, the kind that affects more 
than one institution, will first require recognition by mem- 
bers of the entire profession that a problem exists. More- 
over, the frequency with which this situation occurs must 
motivate the profession to change rather than to accept 
that little can be done. We must all remember that the next 
patient in this all-too-common story will also be someone’s 
family member, perhaps even one of our own. 

There are lessons in every experience— death, like life, 
can have purpose and meaning. For us, an important les- 
son has been the realization that as physicians and family 
members, we are in a unique position to lobby for change; 
we have only to seize the opportunity. Our shared experi- 
ence has engendered in both of us a deep commitment to 
fostering a dialogue among health professionals on the 
patient-physician relationship. Recently, at a leading uni- 
versity medical center, we took our first step by participat- 
ing, as representatives of a patient's family, in a discussion 
on end-of-life care. Present were faculty and housestaff rep- 
resentatives from internal medicine, surgery, family prac- 
tice, anesthesiology, and medical education. A distin- 
guished leader in the field had been invited not only to 
participate in the discussion but also to lend his voice to 
this effort for the day. The result was a constructive ex- 
change of ideas and personal experiences, and a commit- 
ment to finding new ways to teach future clinicians the art 
of communication. We plan to support and participate in 
similar activities at other institutions, perhaps someday at 
the hospital where our father died. By sharing our father's 
story, we hope to spare other families the agony of reliving 
our experience. We know that he would have expected 
nothing less from us. 
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Rest, dear Father. We are paying the bill. 


Jaya K. Rao, MD, MHS 
Atlanta, GA 30084 


Venkatarama R, Koppaka, MD, PhD 
Richmond, VA 23226-1220 


Note: The Koppaka Family Foundation was created, in part, to foster a 
dialogue on the doctor-patient relationship. For more information on 


the visiting lectureship program, including application procedures, 
please contact the authors directly by mail or e-mail (koppaka 
@mindspring.com). 
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| felt as if l'd received some sort of blow to the solar plexus. It wasn't physical, 
but it doubled me over as if it were, and the whole world seemed to go grim and 
ghastly gray. | sat down on the side of the bed, whimpering like a wounded animal, 


rocking back and forth in fear and panic. 


Inside my chest | became aware of a vast, dark emptiness, in which my heart 
was being grasped by a huge, cold, steel fist, and slowly squeezed. | was aware of 
no physical pain, had no sense that | was having a cardiac seizure, a stroke or 
anything like that; there was only a vast psychic panorama of bleakness, an icy 
tundra of grayness, and whited skeletons hanging from dead trees, condemned to 


eternal despair. 


Malachy McCourt 
Singing My Him Song 
New York: HarperCollins; 2000:227-8 
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Mohammed A. Nurhussein, MD 
State University of New York 
Downstate Medical Center 
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COMMENTS AND RESPONSES 





Cocaine and Body Temperature Regulation 


TO THE EDITOR: We read with interest the article by Crandall and 
colleagues (1), in which the authors concluded that impaired heat 
dissipation is a major mechanism by whick cocaine elevates body 
temperature, Although the study objectively demonstrates an in- 
crease in body temperature and a reduction in sweat volume, the 
extrapolation of these results to patients with clinical cocaine toxicity 
may be unjustified. The small experimental dose of cocaine caused 
minimal changes in heart rate, mean arterial pressure, and esophageal 
temperature not reflective of true cocaine poisoning. Moreover, both 
in patients with cocaine toxicity and in experimental models, it is the 
psychomotor agitation (notably absent in Crandall and colleagues’ 
patients) that causes hyperthermia (2, 3). Treatment of psychomotor 
agitation with sedative agents improves both hyperthermia and sur- 
vival (2, 3). 

Although the authors postulate a central mechanism controlling 
both decreased diaphoresis and cutaneous vascular conductance in 
the presence of heat stress, this contradicts what is understood about 
autonomic physiology. Enhanced sympathetic outflow due to co- 
caine should cause diaphoresis. Cocaine, or benzoylmethylecgonine, 
is an aminoalcohol tropane derivative that is nearly identical in struc- 
ture to atropine (4). Could the lack of diaphoresis be due to com- 
petitive antimuscarinic effects evident only in the low, noneuphoric 
doses given to these patients, as is demonstrated in experimental 
models (5)? These effects may then be overwhelmed by the sympa- 
thomimetic effects of cocaine more typical at euphoric doses. 

The difference in thermal discomfort between the two groups is 
interesting. However, since the study used lidocaine as a control, the 
specific effects of cocaine and lidocaine on the variables tested remain 
unclear. It is possible that rather than describing a cocaine-induced 
rightward shift of the perceived temperature versus true temperature 
curve, the authors have described a leftward shift induced by lido- 
caine. A lidocaine trial with a true placebo-control arm would help 
clarify this problem. 


Joshua G. Schier, MD 

Robert S. Hoffman, MD 
Lewis S. Nelson, MD 

NYC Poison Control Center 
New York, NY 10016 
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IN RESPONSE: We agree that responses associated with the dose of 


'cocaine administered may be very different from those that occur 


with cocaine toxicity. However, others have shown that cocaine- 
induced elevations in core temperature are dose dependent (1, 2). 
Thus, it is reasonable to suggest that if greater doses of cocaine had 
been administered, cutaneous vasodilation, sweating, and heat per- 
ception may have been even more attenuated, Given that sedating 
agents decrease internal temperature even in resting healthy persons 
who do not use cocaine (3), it is not surprising that treatment with 
sedation agents attenuates the elevation in temperature and improves 
survival in the cited experimental studies, of cocaine toxicity. 

We are not proposing that reduced cutaneous vasodilation and 
sweating is the sole mechanism for elevated internal temperatures 
due to cocaine use; as indicated in our manuscript, we recognize thar 
increased metabolic activity contributes to elevated internal temper- 
atures. However, our data clearly indicate that in addition to in- 
creased metabolism, impaired thermoregulatory responses contribute 
to the elevation in temperature associated with cocaine use. 

Human cutaneous tissue is innervated by a sympathetic adren- 
ergic limb, a sympathetic cholinergic limb leading to sweating, and 
possibly a sympathetic active vasodilator limb responsible for most of 
the elevation in skin blood flow during a heat stress (4). Thus, it is 
far too simplistic to indicate that “enhanced sympathetic outflow 
should cause diaphoresis.” For example, skin-surface cooling causes 
pronounced increases in skin sympathetic activity bur clearly does 
not cause sweating. If the observed responses were due solely to 
antimuscarinic effects of cocaine, then only sweating responses 
would be impaired because local administration of atropine abolishes 
sweating but does not cause similar alterations in cutaneous vasodi- 
lation in humans (5). The observation of similar leftward shifts in the 
cutaneous vasodilatory and sweating thresholds with cocaine admin- 
istration therefore strongly suggests that thermoregulatory alterations 
are central in origin. 

We recognize the limitation of using lidocaine as a control so- 
lution. However, lidocaine was required to blind the participants, 
given the anesthetic properties of cocaine. We are unaware of data 
supporting the contention that lidocaine alters thermoregulatory or 
perceptual responses during a hear stress, Moreover, one participant 
in our study also participated in several studies in which similar heat 
stresses were performed without cocaine or lidocaine. The partici- 
pant’s responses to these heat stresses were virtually identical to those 
seen in the lidocaine trial but not to those in the cocaine trial. 


Craig G. Crandall, PhD i 

Institute for Exercise and Environmental Medicine 
Presbyterian Hospital of Dallas 

Dallas, TX 75231 

Wanpen Vongpatanasin, MD 

Ronald G. Victor, MD 

University of Texas Southwestern Medical Center at Dallas 
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Optimal Prediction of Diabetes 


TO THE EDITOR: Recent studies demonstrate that it is possible to 
delay or prevent type 2 diabetes mellitus in persons at high risk for 
the disease. Proven strategies include weight loss (1-3) through diet 
and exercise (2, 3) or treatment with metformin (3), or treatment 
with troglitazone (4), which is no longer commercially available. It 
is important to identify persons at high risk for type 2 diabetes 
mellitus. 

At issue is how best to identify these at-risk persons. Stern and 
colleagues (5) advance a “simplified [clinical] model” to estimate a 
person’s risk and contend that it is preferable to performing an oral 
glucose tolerance test. However, the formula in this clinical model is 
anything but simple. It requires a programmable calculator or per- 
sonal computer, as well as the skill to program it. By contrast, the 
2-hour oral glucose tolerance test is easy to order and interpret. 
Furthermore, according to Stern and colleagues’ own data, it com- 
pares favorably with their clinical model. 

The American Diabetes Association has it right when it advo- 
cates use of the fasting plasma glucose level and the 2-hour, 75-g oral 
glucose tolerance test to identify persons at risk for type 2 diabetes 
mellitus. Far from persuading me to use their clinical model, Stern 
and colleagues’ data convince me that the oral glucose tolerance test 


is the most straightforward and useful predictor of diabetes risk. 


Greg Bombassei, MD 
Danbury Hospital 
Danbury, CT 06810 
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IN RESPONSE: The Web site www.statcoder.com contains a large 
collection of physician-support software that can readily be “hot 
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synched” into a personal digital assistant. This Web site was brought 
to our attention by one of our younger colleagues, who told us that 
she and others use these programs frequently for patient evaluation 
and counseling. Among the software programs available on this Web 
site is the National Cholesterol Education Program Adult Treatment 
Guidelines HI, which includes the Framingham risk equation, an 
equation analogous to the one presented in our paper. Also available 
is an equation for estimating preoperative risk. There is no reason 
why a diabetes risk calculator could not be added to the collection of 
programs on this or similar Web sites. 

It is true that the oral glucose tolerance test is “easy to order,” 
but this is rarely done because of inconvenience and high cost. We 
recently estimated that the indirect cost attributable to 2 hours of 
peoples’ time would be several billion dollars if widespread screening 
with the oral glucose tolerance test were implemented in the segment 
of the U.S. population deemed eligible for screening by the Ameri- 
can Diabetes Association (1). 


Michael P. Stern, MD 

Ken Williams, MS 

Steven M. Haffner, MD 

University of Texas Health Science Center 
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Prevention of Falls and Injuries in Residential Care 


TO THE EDITOR: Some issues arise when trying to interpret the 
results of Jensen and colleagues’ study on prevention of falls and 
injuries in residential care (1). Although the study had some limita- 
tions (effective randomization was not performed, and the “Haw- 
thorne effect” played a role), it is not difficult to assume that the 
overall intervention worked; most of the measures used were sensible 
and supported by evidence. However, researchers might want to 
know which of the strategies or combinations of strategies were effi- 
cacious, or at least which were more heavily weighted. Given the 
study design, it is not possible to determine this. The results could 
have been caused by too many combinations: a strong effect of the 
staff education component and no effect of the remaining compo- 
nents, a weak beneficial effect of every individual component, a pos- 
itive effect of some components (for example, environmental modi- 
fication and adjusting medications) that makes up for the harmful 
effect of others (for example, post-fall problem-solving conferences), 
or a complex synergistic effect among components. 

It could be argued that this study focuses not on individual or 
combinations of components but on the whole program. However, 
this implies that, for example, a policymaker or a manager of a 
facility who has faith in the program's effectiveness must “buy the 
entire pack” or risk something going wrong. In a different setting, 
some parts of the program may not be able to be implemented 
because of organizational, economic, or other reasons. Further prob- 
lems of external validity can easily be imagined. Unless a strong 
rationale upholds the “unity” of the program, the scientific and prac- 
tical value of this type of multifactorial trial is limited. 
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Javier Damián, MD 

National Center for Epidemiology 
Carlos III Institute of Health 
28029 Madrid, Spain 
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IN RESPONSE: Given the high-risk target group of residents and the 
multifactorial nature of falls, the intervention program of our trial 
combined several measures that targeted known risk factors for falls 
and fall-related injuries. We agree that with this design it is not 
‘possible to determine the specific effect of each measure. However, 
many interventions in institutional settings have failed to reduce falls 
(1, 2). This multifactorial fall intervention program was intended to 
be a first step toward gaining more knowledge about fall and injury 
prevention in this group of older people at a high risk for falling. A 
multifactorial approach is in accordance with the pioneering work by 
Tinetti and colleagues (3) directed at older people living in the com- 
munity. Even as a first step, the reduction of falls and hip fractures 
with our program shows that it has value fom a human as well as 
economic point of view. Further subgroup analyses of our study and 
new studies might elucidate the effect of individual measures. 


Jane Jensen, MSc, RPT 

Lillemor Lundin-Olson, PhD, RPT 
Yngve Gustafson, PhD, MD 

Umeå University 

90185 Umeå, Sweden 
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RESEARCH LETTER 


Severe but Reversible Cholestatic Liver Injury after 
Plogiitazone Therapy 


TO THE EDITOR: Background: Pioglitazone, a second-generation 
thiazolidinedione, is commonly used in the management of type 2 
diabetes mellitus. Unlike troglitazone, pioglitazone is generally con- 
sidered safe from a hepatic standpoint. We know of no reported cases 
of severe hepatotoxicity resulting from its use. 

Objective: To describe a patient with severe cholestatic jaundice 
possibly due to pioglitazone. 

Case Report: A 49-year-old woman with a history of type 2 
diabetes mellitus and hypertension was referred to us on 1 August 
2000 for evaluation of recent-onset jaundice. Her baseline medica- 
tions included glipizide, verapamil, and a thiazide diuretic. She had 
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no history of any type of liver disease. On 1 June 2000, the patient 
began receiving pioglitazone, 30 mg/d. Levels of liver enzymes were 
unavailable before pioglitazone was started. The patient was seen by 
an endocrinologist on 23 June 2000. She had no specific symptoms, 
and laboratory studies showed an aspartate aminotransferase (AST) 
level of 79 U/L and an alanine aminotransferase (ALT) level of 131 
U/L. She continued receiving pioglitazone. 

On 14 July 2000, the patient developed jaundice, pale-colored 
stool, dark urine, itching, pedal edema, and diarrhea. She stopped 
taking pioglitazone. On 28 July 2000, she was seen by the same 
endocrinologist for worsening of symptoms; examination showed 
profound icterus. On 1 August 2000, laboratory studies showed an 
AST level of 94 U/L, an ALT level of 84 U/L, an alkaline phospha- 
tase level of 6.6 ukat/L, and a total bilirubin level of 368 pmol/L 
(21.5 mg/dL). Results of tests for hepatitis A, B, and C were negative. 

Over the next several days, abdominal imaging (computed to- 
mography and magnetic resonance cholangiography) was performed 
but failed to reveal any hepatobiliary disease. A liver biopsy showed 
marked portal edema, a patchy chronic inflammatory cell infiltrate, 
and marked bile ductular proliferation. The periportal hepatocytes 
showed a feathery change consistent with cholate stasis. Several in- 
terlobular bile ducts showed intraepithelial lymphocytes, evidence of 
bile duct epithelial damage, regenerative changes, and focal apopto- 
sis. The lobule was largely unremarkable. There was no fibrosis. 
Results of laboratory tests continued to worsen, and serum bilirubin 
level peaked at 585 umol/L (34.2 mg/dL) on 14 August 2000. No 
specific therapy was provided for severe cholestatic jaundice. 

Over the next 8 weeks, symptoms and abnormal results on 
laboratory tests gradually improved. Six months later, the patient's 
physical condition was the same as at baseline. Laboratory studies 
showed an AST level of 26 U/L, an ALT level of 15 IU/L, an 
alkaline phosphatase level of 2.3 kat/L, and a total bilirubin level of 
7 pmol/L (0.4 mg/dL). At 12-month follow-up, the patient had no 
symptoms related to liver disease and results of liver chemistries 
continued to improve. 

Discussion: At least two other cases of hepatotoxicity related to 
pioglitazone have been reported in the literature (1, 2). Maeda (1) 
described a patient who experienced asymptomatic elevation of ,se- 
rum aminotransferase levels with normal bilirubin levels 7 months 
after starting pioglitazone therapy. In that patient, elevated levels 
rapidly normalized after pioglitazone was withdrawn. More recently, 
May and associates (2) reported a case of mixed hepatocellular- 
cholestatic liver injury that developed 6 months after pioglitazone 
was started and normalized within 6 weeks after pioglitazone was 
withdrawn. In contrast, the reversible liver injury in our patient 
manifested earlier and was more pronounced. 


Amar G. Pinto, MD 

Oscar W. Cummings, MD 

Naga Chalasani, MD 

Indiana University School of Medicine 
Indianapolis, IN 46202. 


References 

1. Maeda K. Heparocellular injury in a patient receiving pioglitazone [Letter]. Ann 
Intern Med. 2001;135:306. [PMID: 11511159] 

2. May LD, Lefkowitch JH, Kram MT, Rubin DE. Mixed hepatocellular-cholestatic 
liver injury after pioglitazone therapy. Ann Intern Med. 2002;136:449-52. [PMID: 
11900497] : 


19 November 2002 | Annals of Internal Medicine | Volume 137 * Number 10|857 





MEDICAL WRITINGS 


BOOK NOTES 


Structured abstracts of information on newly published books, 
computer programs, selected Web sites, and other material are 
provided in this portion of Medical Writings. Order phone numbers and 
Web sites can be used to place orders directly with publishers. 





Using Information and Communication Technology 
in Healthcare 

Tyrrell S. 176 pages. Oxford, United Kingdom: Radcliffe Medical 
Pr; 2002. £19.95. ISBN 1857754697. Order at 

www. radcliffe-oxford.com. 


Field of medicine: Computer application. 
Format: Softcover book. 


Audience: Health practitioners and users of information and com- 
munication technology (ICT) in health care. 


Purpose: To explain various ICTs in a user-friendly manner, en- 
abling readers to understand and gain confidence to effectively use 
the technology. 

Content: This book explains that the information in health care 
loses meaning unless it is conveyed in a timely, reliable, and safe 
manner and that the success of communication technology depends 
on the manner in which information is presented. The bock begins 
with an explanation of basic purposes and design of computer hard- 
ware and the software functioning in it. Databases, the heart of 
computer systems, are then described; various forms of computer 
networks, such as LANs, are also discussed in an easy-to-understand 
manner, The following chapters on data input and output, manag- 
ing ICT, security, and standards describe more complex technolo- 
gies. However, they remain concise and informational, providing an 
understanding of how the technologies are supposed to be applied in 
a controlled setting. The book closes with a chapter on telemedicine 
technology, followed by an outlook for technologic development 
and application in the future. 


Highlights: Tyrrell provides many examples to illustrare each 
point. The book is well structured, is easy to read and understand, 
and describes highly technical processes without using highly tech- 
nical jargon. It is both relevant and practical, laying the groandwork 
for a basic understanding of ICT in health care. If a physician is 
responsible for installing a computer system and is uncomfortable 
with the technological jargon, this is an excellent book for chosing the 
comfort gap. 


Limitations: The book may contain too much informatien about 
the basics of computing for physicians who want immediate 
access to information about specific systems. Technology changes 
rapidly—the book is up to date now, but may not be as relevant 
in the future. 


Related reading: Rognehaugh and Rognehaugh's Healshcare IT 


Terms (Healthcare Information and Management Systems Society, 
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2001) and other books in the Harnessing Health Information Series: 
Tyrrell’s Using the Internet in Healthcare, 2nd edition. (Radcliffe 
Medical Pr, 2002); Rigby and colleagues’ Taking Telematics into the 
21st Century (Radcliffe Medical Pr, 2000); and Gillies’ Healthcare 
Databases: A Simple Guide to Building and Using Them (Radcliffe 
Medical Pr, 2002). 

Reviewers: Nancy M. Lorenzi, PhD, and Lisa Miller, Informatics 
Center, Vanderbilt University Medical Center, Nashville, Tennes- 
see. 





The Heavenly Ladder 


Coulehan J. 64 pages. Canberra, Australia: Ginninderra Pr; 2001. 
$11.00. ISBN 1740270991. Order at www.ginninderrapress.com.au. 
Field of medicine: Poetry. 

Format: Softcover book. 

Audience: Practicing physicians, medical students, and others in 
the medical field who want to share the humanity of their patients 
and discover why most clinicians find so much gratification in their 
work. 

Purpose: To present poeuy inspired by clinical experience and 
reflective encounters with patients and writers. 

Content: This slim book contains almost 50 poems divided into 
four sections. The title and cover art are derived from a Byzantine 
icon of the heavenly ladder leading to Paradise with a number of 
would-be saints falling away. 1 have likened that same icon to aca- 
demic progress, during which acolytes who do not publish enough 
perish into perdition. Coulehan, on the other hand, gives words to 
the perilous climb and the unfulfilled vearning of those who have 
not done enough to merit salvation— or promotion. The difference 
between us suggests his optimism and love for most of the world 
around him. 


Highlights: All che poems will comfort the tired physician who 
wonders why he or she chose clinical practice, for the poems give 
voice to the emotions that doctors may find hard to express and the 
longings we cannot always fulfill. The poems are also accessible to 
physicians unsophisticated in the literary aspects of medicine. The 
author is a. practicing academic physician who finds in his daily 
medical experience the epiphanies that characterize his poems. He is 
never sardonic or captious and has always found beauty in his work. 
Related reading: Rafael Campo also deals with poetry of daily 
clinical practice in a mystical and self-revelatory way. 
Commentary: The poems present a new strain of sadness, vague 
discontent, and even a pervasive aura of disappointment, but that 
lends enchantment. 

Reviewer: Howard Spiro, MD, Yale University, New Haven, 
Connecticut, 








We have often been so swayed by the power of our governing 
intellectual paradigms that we have found iz difficult to take seriously 
Chinese models that register different orders of experience. Efforts at 
translation over time have all sought to establish equivalencies be- 
tween Chinese and western concepts, whether through humors, 
medical electricity, or, as Kaptchuk's usefu! article notes, basic scien- 
tific evidence. Presumably, other systems are valid only when trans- 
latable into biomedical representations of the body. 

As those who speak second languages know, each language cap- 
tures sometimes elusive dimensions of reality. Accurate translation 
can require retaining original terms, like gi. A second language 
teaches us about our own. The challenge to biomedical researchers 
involves a willingness to become bilingual, taking both paradigms as 
expressions of something significant about the real. 


Linda L. Barnes, MA, MTS, PhD 
Boston University School of Medicine 
Boston, MA 02118 
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IN RESPONSE: Dr. Barnes’ comment on the need for a sensitive 
bilingual encounter between distinct medical systems is greatly ap- 
preciated. Indeed, knowledge of other medical systems. necessarily 
encourages self-awareness and is an antidote to arrogance. Í find 
myself so much in agreement with Dr. Barnes that | wonder whether 
her metaphor of language and “translation” may not be radical 
enough. The difference between traditional East Asian concepts of 
medicine and biomedicine extends beyond linguistic issues to the 
philosophical foundations of their epistemology (1). Chinese medi- 
cine relies on the veracity of the senses, tae person-centered experi- 
ence either as reported by the patient or perceived by an observant 
practitioner. Ultimately, biomedicine depends on deliberately con- 
trolled experiments and understands that what is to be most accurate 
must be shielded from the bias of human observation. More than 
saying something different about the “real,” Chinese medicine and 
biomedicine engage a reality as distinct and foreign as Prolemy’s 
cosmos is from Galileo's universe. 

Nonetheless, any vibrant medical system needs to do more than 
sympathetically understand other systems. It may seek to selectively 
adopt—metabolize, if you will—techniques or strategies indepen- 
dent of theoretical understanding. For example, Chinese medicine 
incorporated many Greco-Persian herbs during the Tang dynasty 
(618 to 907 AD) (2), and some practitioners in China are currently 
in the process of creatively reformulatiag acupuncture based on 
modern physiology (3). Indeed, biomedic.ne has managed to already 
borrow some of China's traditional medicine without its theoretical 
underpinning (for example, ephedrine frem the Chinese herb Ephe- 
dra sinica [4] or artemisinin from the Chinese herb Artemisia apiacea 
as a new potential drug for malaria (5]). It may be that a genuine and 
full medical encounter needs to combine respect and self-reflection 


with opportunities for creative enrichmer:t. 


Ted J. Kaptchuk, OMD 
Harvard Medical School 
Boston, MA 02215 
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Intestinal Pseudo-Obstruction in a Diabetic Man: Role of the 
Mitochondrial 432436 Mutation 


TO THE EDITOR: A 33-year-old Japanese man was referred to our 
hospital in October 2000 for evaluation of a 4-month history of 
unexplained abdominal pain and diarrhea, which had already 
prompted two hospitalizations for intestinal pseudo-obstruction. He 
had developed diabetes mellitus at 20 years of age and hearing loss at 
27 years of age bur had no history of seizures or stroke-like episodes. 
His mother and her brother also had diabetes mellitus. The patient 
was short in stature (159 cm) and weighed 41 ke. 

Physical examination by a neurologist revealed no signs of neu- 
romuscular disease, including diabetic neuropathy, but bilateral sen- 
sorineural hearing loss was confirmed. Diabetic retinopathy was not 
noted. Despite long-term treatment with insulin, the patient’s hemo- 
globin A, level was 8.7% (normal range, 4.3% to 5.8%). Lactate 
and pyruvate concentrations, respectively, were 23.5 mg/dL (normal 
range, 4.0 to 16.0 mg/dL) and 57 pmol/L (normal range, 34 to 102 
Hmol/L) in blood and 38.9 mg/dL (normal range, 10.0 to 20.0 
mg/dL) and 1.2 mg/dL (normal, 0.6 to 1.1 mg/dL) in cerebrospinal 


Figure. Electron micrograph of a mucosal epithelial cell with 
normal imtochondria (left) and a smooth-muscle cell with 
abnormal mitochondria (right). 














Each white bar indicates $00 nm. (Ultrathin sections were double- 
stained with 1% uranyl acetate and lead citrate: original magnification, 
x15 000). 
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fluid. Findings on colonoscopy were normal, and the resul: of the 
xylose absorption test was 8.6 g (normal range, 5.0 to 8.0 g). Histo- 
logic examination of a biopsy specimen from the rectum showed no 
mucosal abnormality. 

After the patient's informed consent was obtained, mekecular 
genetic analysis of microdissected tissue revealed the mitochondrial 
A3243G mutation, which was heteroplasmic (mutant and wid type) 
in the mucosa and almost homoplasmic (mutant) in the muscularis 
mucosae. Consistent with these genetic findings, electron miciescopy 
revealed normal mitochondria in the mucosal epithelial cells and an 
increased number of abnormally swollen mitochondria ia the 
smooth-muscle cells of the muscularis mucosae (Figure. The 
A3243G mutation was also detected in a low percentage of periph- 
eral leukocytes and was confirmed by cloning and DNA sequencing. 
The patients abdominal symptoms were somewhat controled by 
conventional and conservative therapy. 

On the basis of these findings, our patient received a diagnosis 
of maternally inherited diabetes and deafness (1) that manifested as 





intestinal pseudo-obstruction because of myogenic, rather then neu- 
rogenic, dysfunction caused by the A3243G mutation. The mito- 
chondrial A3243G muration in transfer RNA'^ UP is mos com- 
monly associated with mitochondrial encephalopathy, lactic acidosis, 
and stroke-like episodes (MELAS). Such a moderately delecerious 
mutation is usually heteroplasmic in cells that commonly contain 
hundreds of mitochondria and thousands of mitochondrial DNA; 
the energy-generating capacity of these cells generally remains near 
normal until approximately 90% of mitochondrial DNA arz mu- 
tated (2). Intestinal pseudo-obstruction has been noted in mit«chon- 
drial disorders, including MELAS and, most commonly, mit: chon- 
drial neurogastrointestinal encephalomyopathy caused by multiple 
deletions of mitochondrial DNA (3-5). However, the absence of the 
A3243G mutation in the stomach and intestine of some pasients 
with MELAS and pseudo-obstruction suggests that the primary dis- 
ease may lie outside the gastrointestinal tract (5). Our study indicates 
that in patients with mitochondrial disorders, it may be necessary to 
determine the actual mitochondrial abnormality responsible fer spe- 
cific tissue dysfunction. 
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Immune Thrombocytopenia after Losartan Therapy 


TO THE EDITOR: An 82-year-old woman presented with nosebleeds 
and with easy bruising of 2 weeks’ duration. She was not bleeding 
from any other site and had no history of similar symptoms. Other 
medical conditions included congestive heart failure and depression. 
Two weeks before presentation, she stopped taking quinapril and 
was switched to losartan because of cough. Other medications in- 
cluded nortriptyline and bumetanide, which she had been taking for 
more than 2 years. The patient had no history suggestive of infec- 
tion; no history of chemotherapy, radiation, or malignancy; and no 
family history of any bleeding diatheses. 

On physical examination, the patient was hemodynamically sta- 
ble, alert, and oriented and in no acute distress. Results of heart and 
lung examination were unremarkable, There was no splenomegaly or 
hepatomegaly. On skin examination, the patient was found to have 
petechiae over her body and palate. Laboratory evaluation revealed a 
hemoglobin level of 137 g/L, a leukocyte count of 5.8 X 10” cells/L 
(40% neutrophils, 47% lymphocytes, 9% monocytes, 3% eosino- 
phils, 1% bands), and a platelet count of 5.0 X 10* cells/L. Flow 
cytometry of the peripheral blood showed normal CD4—CD8 ratio 
with no evidence of any lymphoproliferative disorder. A peripheral 
smear showed decreased platelets without clumping or satellitism. 

Because the patient was thought to have immune thrombocy- 
topenia from losartan, this therapy was discontinued. The patient 
was given one dose of Rh o(D) immune globulin and began receiving 
oral prednisone, 40 mg/d. Her platelet count improved to 
298.0 X 10? cells/L within 1 week. Prednisone was tapered over the 
next 2 months, and the patient's platelet count has remained normal 
on follow-up evaluations. 

Because thrombocytopenia onset occurred 2 weeks after losartan 
therapy was started, we believe that our patient had immune throm- 
bocytopenia secondary to this drug. Immune thrombocytopenia sec- 
ondary to losartan has never, to our knowledge, been reported in the 
literature. Any future cases would suggest a rare, causal association 


between losartan therapy and clinically significant thrombocytopenia. 


Sreenu Ada, MD 
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Favorable Long-Term Outcome of a Patient with 
Transcobalamin II Deficiency 


TO THE EDITOR: Background: Transcobalamin I] (TCH) deficiency 
is a rare autosomal recessive disease. Transcobalamin I is a major 
plasma transport protein for cobalamin, The TCII- cobalamin com- 
plex binds to a cell receptor and is then internalized. Therefore, TCII 
deficiency leads to cellular cobalamin deficiency and results in early- 
onset megaloblastic anemia, immunologic deficiency, and neurologic 
abnormalities. Of interest, serum cobalamin levels are normal in 
patients with TCH deficiency, indicating that most cobalamin is 
carried by transcobalamin 1. Transcobalamin H deficiency is diag- 
nosed if plasma levels of TCII are undetectable. The first case of this 
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We judge manuscripts on the interest and importance of the topic, 
the intellectual and scientific strength, the clarity of the presentation, and 
relevance to Arnals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Annals to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper’s category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 
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destroy all copies of rejected manuscripts. We send the reviewers’ com- 
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criteria. We anticipate thar fewer than 10 manuscripts per year will meet 
these criteria. More information on the expedited review process can be 
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ports and small case series. If an author believes that the case report or 
small case series is important enough to warrant publication as a brief 
communication rather than a research letter, he or she should contact 
the editor for advice regarding appropriate categorization and word 
length. We will publish a limited selection of Letters in the print journal, 
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print publication. Electronically published Letters are now indexed by 
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ARTICLE 


Implementation of a Voluntary Hospitalist Service at a Community 
Teaching Hospital: Improved Clinical Efficiency and Patient Outcomes 


Andrew D. Auerbach, MD, MPH; Robert M. Wachter, MD; Patricia Katz, PhD; Jonathan Showstack, PhD, MPH; Robert B. Baron, MD, MS; 


and Lee Goldman, MD, MPH 


Background: Previous investigations of the effect of the hospl- 
tallst model on resource use and patlent outcomes have focused 
on academic medical centers or have used short follow-up periods. 


Objective: To determine the effects of hospitalist care on re- 
source use and patlent outcomes and whether these effects 


change over time. 

Design: Retrospective cohort study. 

Setting: Community-based, urban teaching hospital. 

Patients: 5308 patlents cared for by community or hospitalist 


physiclans in the 2 years after implementation of a voluntary 
hospltallst service. 


Measurements: Length of stay, costs, 10-day readmission rates, 
use of consultative services, In-hospltal mortality rate, and mor- 
tallty rate at 30 and 60 days. 


Results: Patients of hospitalists were younger than those of 
community physicians (65 years vs. 74 years; P < 0.001) and were 
more likely to be of black than of white ethnicity (33.396 vs. 


17.996; P < 0.001), have Medicald insurance (25.196 vs. 10.2%; 
P « 0.001), and receive Intensive care (19.9% vs. 15.896; P< 
0.001). After adjustment in multivariable models, length of stay 
and costs were not different in the first year of the study. In year 
2, patients of hospitalists had shorter stays (0.61 day shorter; P = 
0.002) and lower costs ($822 lower; P — 0.002). Over the 2 years 
of this study, patients of hospitallsts had lower risk for death in 
the hospltal (adjusted relative hazard, 0.71 [95% Cl, 0.54 to 
0.93]) and at 30 and 60 days of follow-up. 


Conclusions: A voluntary hospitalist service at a community- 
based teaching hospital produced reductions in length of stay and 
costs that became statistically significant In the second year of 
use. A mortallty benefit extending beyond hospitalization was 
noted in both years. Future Investigations are needed to under- 
stand the ways In which hospitalists Increase clinical efficlency 
and appear to Improve the quality of care. 


Ann intern Med. 2002;137:859-865. 
For author affiliations, see end of text. 
See related article on pp 866-874 and editorial comment on pp 930- 
931. 
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he organization of inpatient services has been trans- 

formed with the development of the hospitalist (1). 
Traditionally, primary care physicians have cared for their 
own inpatients. In the hospitalist model, a hospitalist be« 
comes the patient’s attending physician during hospitaliza- 
tion and the outpatient physician resumes supervision of 
the patient after discharge (2). 

Several studies have demonstrated. improved clinical 
efficiency in the hospitalist model, but these studies have 
focused largely on academic centers or health maintenance 
organizations, or have not used concurrent controls or re- 
ported longer periods of follow-up (3~7). One published 
study examining a hospitalist system at 2 community-based 
teaching hospital suggested improvement in clinical effi- 
ciency and a reduction in readmissions (8). However, an- 
alytic limitations open these findings to many interpreta- 
tions. To examine the effects of implementation of a 
hospitalist service on resource utilization and patient out- 
comes over time, we studied 5308 consecutive patients ad- 
mitted to an urban community teaching hospital in San 
Francisco, California. 


METHODS 
Study Site 

Mount Zion Hospital (San Francisco, California) was 
a 280-bed community-based teaching hospital affiliated 
with University of California, San Francisco. Mount Zi- 
on’s inpatient facilities were closed in November 1999 be- 


cause of financial pressures. During the year before closure, 
all physicians were aware of the hospitals financial difficul- 
ties, but no individual or group was made a focus of efforts 
to improve clinical efficiency. Discussions about possible 
closure began 1 month after this study ended, and the 
hospital closed 5 months later. l 

Medical patients at Mount Zion Hospital were admit- 
ted to one of four medical teams composed of a resident, 
one to two interns, and zero to three medical students. 
Mount Zion medical! teams cared for common inpatient 
diagnoses, as well as specialty-associated diagnoses such as 
cancer, acute myocardial infarction, and cerebrovascular 
accidents. Housestaff wrote all orders and provided 24- 
hour coverage to inpatients. Each team had a ward attend- 
ing physician who before 1 July 1997 was a full-time fac- 
ulty member serving in this role for 1 month each year. 
Community-based physicians remained the physician of 
record for most patients and worked with house officers in 
the care of their hospitalized patients. 

On 1 July 1997, Mount Zion implemented a “volun- 
tary” hospitalist service. Hospitalists, who were University 
of California, San Francisco, faculty based at Mount Zion, 
served as ward attendings 6 to 8 months per year and spent 
their remaining time in ambulatory practice or teaching. 
Hospitalists cared for patients without primary physicians, 
patients with faculty or house officer primary care physi- 
cians, and patients whose community-based physician 
chose to use the hospitalist service. 
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Context 


Many studies suggest that hospitalists reduce average 
| length of stay and costs but have little or no effect on pa- 
tient survival. 


This 2-year cohort study from a community-based urban 
teaching hospital found that patients cared for by faculty 
hospitalists rather than community physicians had shorter 
lengths of stay, lower costs, and better in-hospital and 1- 
and 2-month survival rates. 

Implications - omi n coe penes prc 
Length of stay and cost benefits were apparent only in 
year 2 of the study, which suggests that experience is an 
important aspect of successful care by hospitalists. 


Cautions — 


The study was retrospective, was done in a single site, and 
involved only five hospitalists. 
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Rotating nonhospitalist faculty continued to provide 
some inpatient care after implementation of the hospitalist 
service. Patients were admitted to rotating faculty accord- 
ing to the same criteria used for hospitalist services. There 
were no differences in other inpatient care systems available 
to community, rotating, or hospitalist physicians (for ex- 
ample, level of housestaff coverage, computer systems, case 
managers, social workers, or nursing staff). 


Patients 

Between 1 July 1997 and 30 June 1999, 5907 patients 
18 years of age or older were admitted to the medical 
service at Mount Zion Hospital. We excluded patients who 
were admitted for chemotherapy or as part of a research 
protocol (7 = 167) and those for whom some data on pri- 
mary diagnosis were missing (7 = 30). The resulting co- 
hort was composed of 5710 patients, of whom 3693 (65%) 
were cared for by community-based physicians, 1615 
(28%) were cared for by hospitalists, and 402 (7%) were 
cared for by rotating faculty. 
Data Management 

At Mount Zion Hospital, data were drawn from TSI 
(Transition Systems, Inc., Boston, Massachusetts) admin- 
istrative databases, a cost-accounting system that collects 
data abstracted from patient charts at discharge. These data- 
bases contain information on sociodemographic character- 
istics, principal diagnosis (in the form of International 
Classification of Diseases, 9th revision, codes), diagnosis- 
related group, length of stay, costs, number of consulta- 
tions, and whether the patient was in an intensive care unit 
during hospitalization. Data were manually screened for 
validity of physician designation as hospitalist or commu- 
nity physician by using previously published definitions of 
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hospitalist physician characteristics (1, 2). Discharge sum- 
maries of patients who died during hospitalization were 
examined to validate deaths. An additional 200 discharge 
summaries of randomly selected patients discharged alive 
were also reviewed, revealing no errors. Information re- 
garding physician characteristics and board certification 
was obtained from hospital credentialing databases. Patient 
survival to points in time after hospitalization was deter- 
mined by using data from the California State Death Index 
(for patients admitted before 1 January 1999) and Social 
Security death indexes (for patients admitted on or after 1 Jan- 
uary 1999 and for those who did not reside in California). 


Statistical Analysis 

To satisfy normality requirements and stabilize vari- 
ance of residuals, we explored two methods of transform- 
ing skewed data on cost and length of stay: logarithmic 
conversion and truncation at the mean + 3 SDs. Since 
both techniques yielded similar results, we chose to present 
results by using truncation, as has been done in previous 
studies of inpatient costs and utilization (4, 9-11). All 
costs were adjusted to 1999 U.S, dollars by using an annual 
inflation rate of 396 (4). 

Primary analyses compared 5308 patients cared for by 
community or hospital-based physicians; we excluded the 
few patients cared for by rotating physicians from core 
analyses. This method was chosen to maximize our ability 
to discern differences in rare outcomes (such as death or 
readmission), to determine trends in frequent outcomes 
(such as length of stay), and to maintain focus on our 
primary question: hospitalist-directed versus community 
physician- directed inpatient care. 

For bivariable comparisons, we used the Fisher exact 
test or the Wilcoxon rank-sum test. Unadjusted survival 
rates were estimated by using Kaplan-Meier product-limit 
methods. We then used multivariable models to determine 
the independent effect of hospitalist care on patient out- 
comes. Using automated forward and stepwise selection 
techniques along with manually entered variables, we fit 
multivariable linear regression models to determine the in- 
dependent association of hospitalist care with length of stay 
and costs. Items were selected on the basis of the statistical 
significance of their association with the outcome or on 
observed confounding with other independent variables, or 
to maintain face validity of the model. Similar methods 
were used in fitting logistic models of readmission; use of 
consultations; and Cox proportional hazards models of sur- 
vival to discharge, 30 days, and 60 days. All analyses were 
performed by using SAS software, version 8.0 for Windows 
(SAS Institute, Inc., Cary, North Carolina). 

Multivariable models contained adjustment for patient 
age, sex, ethnicity, insurance type, source of admission (for 
example, emergency department), site of discharge, 
whether a cardiovascular procedure was performed during 
hospitalization, whether the patient received care in an in- 
tensive care unit during hospitalization, and case-mix mea- 
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sures. For case-mix measures, specific diagnoses were defined 
by using International Classification of Diseases, 9th revision, 
codes for pneumonia, asthma, congestive heart failure, acute 
myocardial infarction, angina, unstable angina, chest pain, 
cancer, gastrointestinal hemorrhage, HIV infection, and 
cerebrovascular accident. Models also contained a variable 
indexed to admission date to adjust for secular trends. 
Trends in adjusted outcomes were tested by using variables 
dummy-coded to indicate service and year of admission. 
Because patients were not randomly assigned to hos- 
pitalists or community physicians, we performed secondary 
analyses using a propensity score (12, 13). In our analyses, 
the propensity score represents the likelihood that any 
given patient would be admitted to a hospitalist attending 
physician. The propensity score was calculated in a logistic 
regression model with attending designation (that is, hos- 
pitalist vs. community physician) as the dependent vari- 
able. The model contained all covariates in core models, as 
well as variables found to contribute to nonrandom alloca- 
tion of patients to specialty care at a P value less than or 
equal to 0.20. The propensity score was then used in anal- 
yses of cost, length of stay, and mortality in two ways: 1) 
multivariable analyses stratified within tertiles of propen- 
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sity score and 2) multivariable analyses using the score as a 
continuous adjustment variable. 


RESULTS 
Physician Characteristics 

One hundred thirteen community physicians, 20 ro- 
tating physicians, and 5 hospitalist physicians admitted pa- 
tients to Mount Zion Hospital during the 2 years of this 
study. The mean age was 34 years for hospitalists, 40 years 
for rotating faculty, and 51 years for community-based 
physicians. All hospitalists were board certified in internal 
medicine and had graduated from U.S. or Canadian med- 
ical schools. Of the rotating faculty, 16 (8096) were board 
certified and 19 (9596) graduated from U.S. medical 
schools. Of community-based physicians, 81 (7296) were 
board certified and 101 (8996) were U.S. graduates. 

During these 2 years, community and rotating physi- 
cians admitted similar numbers of patients (mean number 
of admissions per physician, 29 vs. 43; P = 0.10). Both 
community and rotating physicians admitted far fewer pa- 
tients than did bospitalists, who cared for a mean of 324 
patients during the study period (P « 0.001 compared 
with nonhospitalists). Seventy-five (6696) community phy- 


Table 1. Characteristics of Patlents Cared for by Community-Based Physicians and Hospitalists at Mount Zion Hospltal* 





Characteristic 


‘Median age (10th, 90th percentile), y 
Men, 96 


Insurance type, n (96) 
Capltated 

- Medicare 
Medicaid 
Private 
Uninsured 

Admission source, n (96) 
Emergency department 
Referred for admission by physician or clinic 
Skilled nursing or rehabilitation 
Transferred from another facility 

Discharge disposition, n (96) 
Home 
Skilled nursing or rehabilitation 
Other facility 
Dead 

Intensive care unit stay during hospitalization, n (96) 

Case mix, n (96) 
Acute myocardial infarction 
Angina or unstable angina 


Chest pain 

Gastrointestinal bleeding 

HIV infection 

Pneumonia 

Cardiovascular procedure during admission (DRG 116, 112, 110) 








Patlents Cared for by Community Patients Cared for by P Valuet 
Physicians (n = 3693) Hospitalists (n = 1615) 
74 (45, 89) 65 (39, 87) <0.001 
1779 (47.8) 755 (46.6) >0.2 
<0.001 
2600 (70.4) 849 (52.6) 
662 (17.9) 537 (33.3) 
309 (8.4) 149 (9.2) 
130 (3.5) 80 (5.0) 
<0.001 
1170 (31.7) 526 (32.6) 
2081 (56.4) 623 (38.6) 
377 (10.2) 406 (25.1) 
50 (1.4) 14 (0.9) 
14 (0.4) 43 (2.7) 
2700 (73.1) 1421 (87.9) 
801 (21.7) 115 (7.1) 
79 (2.1) 31 (1.9) 
111 (3.0) 49 (3.0) <0.001 
<0.001 
2653 (71.8) 1278 (79.1) 
717 (19.4) 184 (11.4) 
58 (1.6) 75 (4.6) 
265 (7.2) 77 (4.8) 
582 (15.8) 321 (19.9) <0.001 
209 (5.7) 85 (5.3) >0.2 
343 (9.2) 121 7.5) 0.04 
84 (2.3) 69 (4.3) «0.001 
355 (9.6) 31 (1.9) <0.001 
150 (4.1) 116 (7.2) <0,001 
74 (2.0) 46 (2.9) 0.06 
56 (1.5) 32 (2.0) >0.2 
240 (6.5) 125 (7.7) 0.10 
197 (5.3) 39 (2.4) «0.001 





* Percentages may sum to greater than 100% because of rounding. DRG = diagnosis-related group. 
t P value for comparisons of age was based on the Wilcoxon rank-sum test; P values for all other comparisons were based on chi-square tests. 
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Table 2. Length of Stay, Cost, Consultation, Readmission, and in-Hospital Death for Patients Cared for by Community-Based 


Physicians and Hospitalists * 











Variable Patients Cared for by Patients Cared for P Value for Adjusted Difference, P Value for 
Community Physicians by Hospitalists Unadjusted OR, or RH [95% CI] Adjusted 
(n = 3693) (n = 1615) Differencet Differencet 
Unadjusted median length of stay 
(10th, 90th percentile), d 4.0 (1, 12) 3.0(1,11) «:0.001 -0.33 [70.64 to 0.02] 0.03 
Unadjusted median costs 
(10th, 90th percentile), $ 4982 (1761, 16 084) 3901 (1474, 14 281) 0.001 7519 [-930 to —109]t 0,02 
Consultation, n (96) 
Patients receiving any consultation 1756 (47.6) 754 (46.7) 20.2 0.96 [0.84 to 1.09]§ 
Patients receiving more than 
one consultationii 615 (35.0) 235 (31.2) 0.06 0.85 [0.70 to 1.04]§ 
10-day readmission rate, % 191 (5.2) 72 (4.5) 70.2 0.86 [0.64 to 1.17]8 
Mortality, % 
in-hospital death 264 (7.2) 77 (4.8) 0.03 0.71 [0.54 to 0.93)" 
Death at 30 days 437 (11.9) 130 (8.1) «0.001 0.75 [0.61 to 0.92]€ 
Death at 60 days 595 (16.1) 182 (11.3) «:0.001 0.79 [0.66 to 0.94]€ 
* Continuous variables are displayed as median values with the 10th and 90th percentile; categorical variables are displayed as the number anc percentage of the coral. 


OR = odds ratio; RH = relative hazard. 





t P values for comparisons of continuous variables are based on the Wilcoxon rank-sum tests: P values for comparisons of categorical variables are based on chi-square tests: 
P values for survival are truncated at discharge, 30 days, and 60 days Sased on the log-rank test. The referent group for all comparisons is community physicians. 


X Values given are differences. 

§ Values given are ORs among patients of hospitalists. 
| Among those receiving any consultation. 

1| Values given are RHs among patients of hospitalists. 


sicians and 7 (35%) rotating faculty admitted fewer than 

24 patients during the study; no hospitalist admitted fewer 
unng y p 

than 100 patients. 


Patient Characteristics and Case Mix 

Patients cared for by hospitalists (2 = 1615) were 
younger and were more likely to be of black ethnicity than 
were patients of community physicians (7 = 3693) (Fable 1). 
Hospitalists’ patients were more likely to have Medicaid 
insurance or no insurance and to be admitted from the 
emergency department rather than a physician's office. 
They were less likely to be discharged to a nursing home or 
rehabilitation facility. Patients of hospitalists were more likely 
to receive care in an intensive care unit during hospitalization. 

Patients of hospitalists were more likely to be dis- 
charged with a principal diagnosis of pneumonia, asthma, 
or unspecified chest pain. Patients of community physi- 
cians were more likely to have a diagnosis of cancer o- angina. 
No differences in rates of other discharge diagnoses were 
noted. Community physicians’ patients were also more likely 


Table 3. Trends in Length of Stay and Costs in Years 1 and 2* 


to undergo a cardiovascular procedure (coronary angiography 
or percutaneous transluminal coronary angioplasty). 


Comparisons of Patient Outcomes for Each Service 

For the entire study (1 July 1997 to 30 June 1999), 
patients of hospitalists had shorter unadjusted mean 
lengths of stay (3.0 days vs. 4.0 days; P < 0.001) and lower 
unadjusted hospital costs ($3901 vs. $4982; P « 0.001) 
(Table 2). After adjustment in multivariable models, dif- 
ferences in both length of stay (0.33 day shorter; P = 0.03) 
and costs ($505 lower; P — 0.02) remained. We noted no 
differences in unadjusted or adjusted rates of consultation 
or 10-day readmission rates. 

During this study, patients of hospitalists had lower 
rates of in-hospital death (4.8% vs. 7.2%; P = 0.03), cor- 
responding to an unadjusted relative hazard for in-hospital 
death of 0.75 (95% CI, 0.58 to 0.97) among hospitalist 
patients. After adjustment in multivariable models, these 
patients continued to have lower odds of in-hospital death 
(adjusted relative hazard, 0.71 (CI, 0.54 to 0.93]). This dif- 








(10th, 90th percentile), $ 


ENSE 
Variable Year 1 
Patients Cared for by Patients Cared for P Value for Adjusted Difference P Value for 
Community Physicians by Hospitalists Unadjusted (95% CI] Adjusted 
(n = 1866) (n = 735) Difference Difference 
Unadjusted median length 
of stay (10th, 90th 
percentile), d 4 (1,12) 3 (1, 12) 0.001 0.05T 20.2 
Unadjusted median costs 
5020 (1810, 16 022) 4042 (1587, 16 221) «:0.001 21 [-619 to 663]1t 0.2 





* P values for unadjusted comparisons of continuous variables are 
t P= 0.002 for comparison of adjusted length of 





y in year 1 a 


ed on Wilcoxon rank-sum tests. The referent group for all comparisons is community physicians. 
r 2 among patients of hospitalists. 


t P 0.01 for comparison of adjusted costs in year | and year 2 among patients of hospitalists. 
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Figure. Adjusted survival of patiénts admitted to Mount Zlon Hospital who were cared for by hospltalists (dotted line) and 
community-based physlclans (solid line), from Cox proportional hazards models. 







Adjusted Mortallly Rate, % 


Patients at Risk 
Communtty-based care, n 3693 
Hospitalist care, n 1615 


3252 3097 
1488 ' : 1433 





Numbers of patients alive at admission and at 30 and 60 days of follow-up are also displayed. Patients of hospitalists had statistically significantly lower 
adjusted mortality at both 30 days (2.096 lower; P = 0.003) and 60 days (2.6% lower; P = 0.002) of follow-up. 


ference persisted at 30 and 60 days of follow-up. These rela- 
tive hazards correspond to an adjusted absolute difference in 
survival of 2.096 at 30 days and 2.696 at 60 days (Figure), 
based on conservative estimates derived from the Cox model. 


Trends in Length of Stay and Costs 

Patients of hospitalists had shorter unadjusted length 
of stay and lower unadjusted costs in both year 1 (1 July 
1997 to 30 June 1998) and year 2 (1 July 1998 to 30 June 
1999) (Table 3). After adjustment in multivariable models, 
differences were not significant in year 1. In year 2, how- 


ever, we found shorter adjusted length of stay (0.61 day 
shorter; P = 0.002) and lower adjusted costs ($822 lower; 
P — 0.002) among hospitalists’ patients. The differences 
observed in year 2 were entirely due to reduced length of 
stay and costs in the hospitalist cohort. While no statisti- 
cally significant change in length of stay (0.24 day shorter 
in year 2; P = 0.15) or costs ($228 lower in year 2; P > 
0.2) emerged in the community-physician cohort over 
time, patients of hospitalists showed significant decreases in 
length of stay (0.77 day shorter in year 2; P = 0.002) and 





Table 3—Continued 
Year 2 
Patients Cared for by Patients Cared for P Value for Adjusted Difference P Value for 
Community Physicians by Hospitalists Unadjusted [95% CI] Adjusted 
(n = 1827) (n = 880) Difference Difference 
4 (1, 12) 3 (1, 10) «0.001 —0.73 [-1.12, —0.35]t 0.002 


4965 (1691, 16 186) 3800 (1226, 13 223) 


«0.001 —943 [—1469 to 418]t 0.002 
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costs ($818 lower in year 2; P 0.01). There were no 
statistical differences in adjusted mean length of stay be- 
tween hospitalists overall or in year-to-year changes, sug- 
gesting that no single hospitalist's practice was responsible 
for the differences observed. 
Trends in Consultation, Readmission, and Mortality 

We noted no statistically significant trends in consul- 
tation over the 2 years of this study. Odds for readmission 
among patients of hospitalists were lower in year 1 (adjust- 
ed odds ratio, 0.72 (CI, 0.45 to 1.17]) than in year 2 
(adjusted odds ratio, 0.97 [CI, 0.65 to 1.43]), but this 
slight increase in odds was not significant (P = 0.11). Al- 
though confidence intervals are wider because of smaller 
sample sizes, the adjusted mortality of hospitalist patients 
was lower at all points of follow-up in both years and was 
similar to mortality estimates using the entire patient sam- 
ple. These analyses revealed no within-group trends in pa- 
tient mortality during the study period. 


Comparison of Rotating Faculty to Hospitalist and 
Community Services 

Additional analyses examined the small numbers of 
patients cared for by rotating faculty. Patients of rotating 
faculty were similar to those of hospitalists: They were 
younger, more often uninsured, and more often discharged 
with a diagnosis of unspecified chest pain than patients of 
community physicians. 

Patients of rotating faculty had unadjusted and ad- 
justed length of stay and costs that were not statistically 
different from those of patients of hospitalists, overall or in 
either year. Mortality among rotating physicians’ patients 
was 6.5%, higher than for hospitalists’ patients but lower 
than for patients of community-based physicians. After ad- 
justment, rotating physicians’ patients had no differences 
in relative hazard for in-hospital death. 


Secondary Analyses 

To explore the durability of our results, we performed 
many subset and stratified analyses. In models of cost lim- 
ited to patients 65 years of age and older, hospitalists’ pa- 
tients had a difference in length of stay that was similar in 
magnitude to that in the entire cohort, although confi- 
dence intervals widened because there were fewer patients 
in this subset (0.33-day difference [CI,—0.76 to 0.06 
day]). Similar in-hospital mortality differences were also 
observed (relative hazard for in-hospital death of hospital- 
ists’ patients, 0.66 [CI, 0.48 to 0.91]). When analyses ex- 
cluded patients with cancer, the difference in length of stay 
among hospitalists’ patients was 0.23 day (Cl,—0.55 to 
0.10 day); a similar mortality difference was also observed 
(relative hazard for in-hospital death, 0.79 [CI, 0.60 to 1.05]). 

To allow for clustering due to physician-specific ef- 
fects, we also performed analyses using mixed-effects and 
generalized estimating models. Analyses adjusting for ele- 
ments of physician workload (that is, the total number of 
admissions to each physician during the study period) and 
specialty training revealed no association with our out- 
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comes of interest, after additional adjustment for indepen- 
dent effects of hospitalist care and case mix. 

Finally, we performed analyses accounting for the like- 
lihood of being admitted to a hospitalist physician, limited 
to patients in the middle tertile of the propensity score. All 
patients in this group had at least a 30% chance of being 
admitted to a hospitalist and a 70% chance of being ad- 
mitted to a community physician. Among the 1878 pa- 
tients in this middle tertile, the relative hazard was 0.69 
(CI, 0.47 to 1.01) for in-hospital death and 0.73 (CI, 0.53 
to 1.00) for death at 60 days, point estimates nearly iden- 
tical to those found in the overall analysis, albeit with 
wider confidence intervals due to smaller sample sizes. 


DISCUSSION 


At this community-based teaching hospital, a “volun- 
tary” hospitalist service resulted in reductions in length of 
stay and cost that became more marked 1 year after imple- 
mentation. This reduction was due to improved clinical 
efficiency of hospitalists; efficiency of community physi- 
cians did not change. We also observed lower mortality 
rates among patients cared for by hospitalists both during 
hospitalization and up to 2 months after discharge. 

Previous investigations have consistently demonstrated 
improved clinical efficiency in hospitalist systems, with no 
negative effect on patient outcomes (14). To date, no study 
has noted mortality differences in the hospitalist model 
(3-7, 14), although one study suggested reduced readmis- 
sion rates (8). Our findings of improved efficiency over 
time may provide evidence of growing experience among 
hospitalists and are similar to those of previous investiga- 
tions connecting greater volume of cases with better patient 
outcomes (15-20). 

Trends in our cost findings suggest that hospitals 
should not prematurely judge the value of a hospitalist 
program. Mount Zion Hospital provided approximately 
$200 000 annually to support their program. When this 
amount was added to adjusted cost differences in each year, 
the program cost the hospital $237 000 in year 1 but saved 
$500 000 in year 2. However, such analyses, although 
powerful stimuli for adoption of hospitalist systems (21), 
do not completely account for its costs and benefits. Com- 
plete accounting should include changes in hospital reve- 
nues, costs shifted to the outpatient setting, patient and 
physician satisfaction, and quality-of-care measures more 
precise than mortality or readmission rates (22). 

Because this was an observational study, our findings 
of lower mortality rates among patients cared for by hos- 
pitalists cannot be proven to be causal. The number of 
in-hospital deaths in our patient cohort was relatively 
small, and our power to detect differences in these events 
was limited. Despite many statistical approaches to account 
for confounding, baseline differences in patient character- 
istics may partly explain our results. However, our findings 
are similar to those observed in studies of intensivist man- 
agement of patients in the intensive care unit, a model with 
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theoretical similarities to the hospitalist model in that both 
increase the availability of physicians with specific expertise 
(23, 24). At the very least, our data strongly argue against 
an excess of deaths among patients of hospitalists, making 
it highly unlikely that the marked improvements in clinical 
efficiency came at the expense of quality of care. 

This study has several limitations. It remains possible 
that unmeasured differences in our patient cohorts influ- 
enced our results. Our study used administrative data and 
may be subject to biases inherent in the diagnosis-coding 
process. However, it seems unlikely that such errors oc- 
curred preferentially in either group. Physicians at Mount 
Zion may have felt pressured to modify their practices and 
improve clinical efficiency, and such pressures may have 
changed clinical practice in subtle ways. Nevertheless, both 
groups of physicians practiced in the same environment, 
and our findings of stable efficiency and clinical outcome 
measures in the community physicians’ cohort over time 
indicate that secular trends were not primarily responsible 
for our results. We also lack information on code status 
and on whether certain deaths were anticipated (that is, in 
patients admitted for comfort care). We did not collect 
cost data beyond hospitalization, but our findings of less 
frequent discharge to skilled nursing or rehabilitation facil- 
ities among patients of hospitalists do not suggest that sub- 
stantial cost shifting took place (Table 2). Finally, although 
community-based teaching hospitals are widespread, our 
results may not apply to other settings. 

This study adds to the literature suggesting that the 
hospitalist model increases efficiency of care for inpatients 
while maintaining or improving patient outcomes. The 
precise mechanisms by which the model achieves these im- 
provements remain unclear. Larger studies with random 
allocation of patients will be required to determine the true 
effect of hospitalist care on mortality and precise measures 
of care quality. 
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Effects of Physician Experience on Costs and Outcomes on an 
Academic General Medicine Service: Results of a Trial of Hospitalists 


David Meltzer, MD, PhD; Willard G. Manning, PhD; Jeanette Morrison, MD; Manish N. Shah, MD; Lei Jin, MA; Todd Guth, MD; 


and Wendy Levinson, MD 


Background: Hospitalists may decrease costs and improve out- 
comes in hospitalized patients, but existing evidence is limited 
and has not identified mechanisms for such effects. 


Objective: To study the costs and outcomes for patients on an 
academic general medicine service assigned to teams led by hos- 
pitalists and nonhospitalists. 


Design: Cohort study. 
Setting: Academic general medicine service. 


Patients: 6511 patients admitted to the hospital from July 1997 
through June 1999. 


Intervention: All patients admitted every fourth day were as- 
signed to 1 of 2 hospitalists caring for inpatients 6 months each 
year or 1 of 58 nonhospitalists caring for inpatients 1 to 2 months 
each year. 


Measurements: Length of stay; inpatient costs; and 30-, 60-, 
and 365-day mortality. 


Results: Patients assigned to hospitalists (24.8%) and nonhos- 
pitalists (75.295) did not differ in age, race, sex, diagnosis mix, or 
Charlson index score. In year 1, average adjusted length of stay 
was 0.29 day shorter for patients cared for by hospitalists than by 
nonhospitalists (95% Cl, —0.66 to 0.06 day; P = 0.06); in year 2, 


average adjusted length of stay was 0.49 day shorter for patients 
cared for by hospitalists (Cl, —0.79 to —0.15 day; P = 0.01). 
Average adjusted costs were not significantly reduced for hospi- 
talists compared with nonhospitalists in year 1 but were reduced 
by $782 in year 2 (Cl, —$1313 to —$187; P = 0.01). When years 
1 and 2 were combined or when year 1 was analyzed alone, 
30-day mortality was not significantly different for hospitalists 
and nonhospitalists; however, 30-day mortality was 4.2% for hos- 
pitalists compared with 6.0% for nonhospitalists in year 2 (CI for 
difference, 1.8 percentage points [—3.6 to —0.1 percentage 
points]; P = 0.04) and the adjusted relative risk was 0.65 (CI, 0.44 
to 0.96; P — 0.03). In multivariate analyses, resource use de- 
creased with the physician's cumulative experience in caring for a 
patient's primary diagnosis. Mortality showed a similar pattern. 


Conclusions: Hospitalist care was associated with lower costs 
and short-term mortality in the second but not the first year of 
hospitalists' experience. Disease-specific physician experience may 
reduce resource use and improve patient outcomes; in addition, it 
may be an important determinant of the effectiveness of hospitalists. 


Ann Intern Med. 2002;137:866-874. 
For author affiliations, see end of text. 
See related article on pp 859-865 and editorial comment on pp 930- 
931. 
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n many countries, patients hospitalized with general 

medical problems are usually cared for by physicians who 
specialize in inpatient care (1—3). In the United States, 
primary care physicians have often served this role histori- 
cally. However, in recent years, there has been a surge of 
interest in the care of inpatients by "hospitalists" —physi- 
cians who devote at least 2596 of their time to the care of 
hospitalized patients (4). 

Key to the growth of hospitalist medicine has been the 
belief that hospitalists are better suited to contain costs and 
maintain or improve patient outcomes. Although several 
recent studies support this belief (5-7), only two had re- 
search designs that assigned patients to hospitalists or non- 
hospitalists without taking into account clinical criteria. 
Wachter and colleagues showed cost savings but could not 
demonstrate improved outcomes (5). Moreover, many of 
the “hospitalist” physicians in that study practiced inpa- 
tient medicine for only 1 or 2 months per year. Kearns and 
colleagues found no effect on either costs or outcomes (8). 

These disparate results highlight our limited under- 
standing of the mechanisms by which hospitalists may af- 
fect medical care costs or outcomes. Thus, it is difficult to 
know whether the results of these or other studies are gen- 
eralizable to other settings. One hypothesis is that the hos- 
pitalist’s experience in the inpatient setting may be an im- 
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portant determinant of improvements in costs and patient 
outcomes. Indeed, numerous reports in the literature sup- 
port a relationship between volume and outcomes for sur- 
geons and some medical specialists (9, 10), but this rela- 
tionship has never been demonstrated in inpatient general 
medical care. Benefits of care provided by hospitalists 
might also result from intrinsic differences in practice style; 
provision of more focused physician clinical leadership 
through the development of practice guidelines; or greater 
emphasis on inpatient care, such as special efforts to see 
patients on the day of admission. Hospitalists may also 
have broad effects on practice patterns in the institutions in 
which they operate by providing a pool of highly experi- 
enced inpatient clinicians to whom other physicians (in- 
cluding housestaff) can turn for advice. Understanding the 
importance of these factors is crucial to the design, evalu- 
ation, and improvement of hospitalist programs. 

We report the results of a 2-year trial that compared 
hospitalist care to care by traditional academic internists on 
the general medicine service at the University of Chicago. 
In addition to examining the effects of hospitalists on both 
costs and outcomes, we focused on whether greater overall 
experience and disease-specific experience with hospitalized 
patients are important determinants of the effects of hos- 
pitalists on costs and patient outcomes. 


ENS 





METHODS, Y 

In July 1997, a hospitalist service was established 
within the general medicine service at the University of 
Chicago. The goals of the service were to improve the 
educational environment and contain costs. Two general 
internists in practice for 2 and 10 years, respectively, agreed 
to serve as an inpatient attending physician for 6 months of 
the year, alternating with each other every month between 
the inpatient service and a shared ambulatory general med- 
icine practice. The 58 nonhospitalist physicians had an 
average of 9 years of experience after residency (median, 7 
years [range, 0 to 34 years]), and 24 had subspecialty train- 
ing. The hospitalists were not given specific instructions or 
incentives to alter their practice patterns but were aware 
that resource utilization, patient outcomes, and housestaff 
satisfaction were being studied. The hospitalist team alter- 
nated in a 4-day call cycle with 3 teams led by traditional 
academic internists who served as inpatient attending phy- 
sician 1 or 2 months per year. The 4-day call cycle was 
arranged so that all patients admitted on each day were 
assigned to the on-call team (except for the first four pa- 
tients admitted on weekdays before 5 p.m.). The four ex- 
cluded patients were assigned to the "short-call" team for 
that day, which was on day 3 of its call cycle at the time. 
Thus, all patients were assigned to teams according only to 
their position in the call cycle, without regard to whether 
the attending physician was a hospitalist or nonhospitalist. 

To minimize hospitalist fatigue, all weekend days on 
the hospitalist service were covered by the pool of tradi- 
tional general internists, except when the hospitalist team 
had been on call the day before. The traditional attending 
physicians had no weekend days off when they were on- 
service. Nonhospitalists generally had scheduled ambula- 
tory clinics on weekday afternoons, whereas hospitalists did 
not bave clinic with the expectation that they would be 
more available to see patients on the day of admission. 
Attending physicians worked with a single housestaff team 
in blocks of 2 or 4 weeks. Housestaff and attending phy- 
sicians were assigned primarily according to requests for 
which months they would be on-service and without any 
knowledge of the specific attending physician or housestaff 
with whom they would be paired. Also, housestaff were 
assigned to teams so that each house officer had a mix of 
hospitalist and nonhospitalist attending physicians over the 
year. Occasionally, a house officer was perceived to require 
additional oversight; when this occurred (fewer than 3 or 4 
of 48 monthly rotations yearly), the residency program 
director assigned the house officer to an attending physi- 
cian who she believed might provide better supervision. 
Housestaff wrote all patient orders. The University of Chi- 
cago's Institutional Review Board approved this study. 


Study Sample and Data Collection 

We studied 6511 patients admitted to the general 
medicine service from 1 July 1997 through 30 June 1999. 
Hospital administrative data provided information on age, 
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Context 
Despite the growing number of hospitalist physicians in 


the United States, evidence about thelr effect on out- 
comes of care is limited. 


Contribution 


This observational study suggests that patients cared for 
by hospitalists had shorter hospital stays, lower costs, and 
lower short-term mortality compared with patients cared 
for by nonhospitalists. These differences became evident 
only in the second year of the hospitallst program, sug- 
gesting that hospitalists’ skills improve with additional clin- 
ical experience. 


Cautions 


Because the study Included only two hospitalist physicians 
at one hospital, readers should be cautious about general- 
izing the findings to other settings. 














~The Editors 


race, primary and secondary diagnoses, length of stay, and 
costs. Costs were assessed by using an activity-based ac- 
counting system produced by Transitions Systems, Inc. 
(currently owned by Eclypsis Corp., Delray Beach, Flori- 
da). Physician fees were not included. Length of stay was 
defined as the number of days from when a patient was 
admitted to the general medicine service to his or her dis- 
charge from the hospital, even when the patient was trans- 
ferred to another service before discharge. 

Hospitalized patients were asked to consent to a 15- 
minute interview to collect detailed health and socioeco- 
nomic information and contact information for a fol- 
low-up telephone interview 1 month after discharge. We 
tried to identify proxy respondents for patients unable to 
complete or consent to the interview. Of the 6511 admit- 
ted patients, 4119 (63%) were approached for interviews; 
941 (14%) were not approached for interviews because the 
patient had an admission within the previous 60 days and 
1451 (22%) were not approached for interviews because 
the patient was discharged or had died. Of the 4119 pa- 
tients approached, 3866 (94%) agreed to be interviewed 
(including 12% by proxy) and 253 (6%) declined to be 
interviewed. Similar percentages of patients completed in- 
terviews on the hospitalist and nonhospitalist services. 

We assessed mortality at 30, 60, and 365 days after 
admission by linking to the Social Security Death Index 
(11, 12). A telephone survey of patients or designated 
proxies who agreed to be interviewed was done at least 1 
month after discharge to assess rehospitalization, emer- 
gency department use, reported physical function, and. pa- 
tient satisfaction. Of the 3866 patient interviews per- 
formed in the hospital, 1-month follow-up surveys were 
completed for 2768 (72%). 

Patient satisfaction with the hospitalization and the 
care provided by the attending physician was assessed by 
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Table 1, Characteristics of Patient and Attending Physician at Admission* 











Characteristic 


Patients, n (%) 

Mean age, y 

Women, % 

African-American, % 

Diagnosis-related group weight 

Charlson Comorbidity Index score 

Primary diagnosis (ICD-9-CM cade), % 
Asthma (493.20, 493.90-493.91) 
Pneumonia (486) 
Congestive heart failure (428.0) 
Urinary tract infection (599.0) 
Sickle-cell disease (282.62) 
Hypovolemia (276.5) 
Cellulitis of the leg (682.6) 
COPD (491.21) 
Venous thrombosis (453.8) 
Acute pancreatitis (577.0) 
Gastrointestinal bleeding (578.9) 
Aspiration pneumonitis (507.0) 
HIV with opportunistic infection (042) 
Systemic lupus erythematosus (710.0) 
Hypertensive renal disease with renal failure (403.91) 
Other 

Weekend admission, % 

Attending physicians 

Experience in study period to date, n cases 


Disease-specific experience in study period to date, n cases 


Sees patient on day of admission, % 
Weekday admission 
Weekend admission 


Nonhospitalist Service 


4898 (75.2) 
58 
61 
82 
1.15 
2.64 


7.80 
6.02 
3.16 
2.78 
2.89 
2.29 
2.02 
1.92 
1.61 
1.37 
1.10 
1.20 
1.20 
1.12 
1.08 
62.43 
23 


64 
24 
27 
27 
27 


Hospitalist Service P Value for Difference 


1613 (24.8) 
58 0.2 
63 0.11 
83 202 
1.19 20.2 
2.69 20 


7.94 
6.08 
3.47 
3.60 
2.91 
2.11 
1.80 
1.36 20.2 
1.55 
1.05 
1.55 
1.18 
0.80 
0.93 
0.87 
62.80 
23 >0.2 


410 *:0.001 
10.1 <0.001 
35 «0.001 
38 0.001 
24 20 





* COPD = chronic obstructive pulmonary disease; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification. 


using questions from the Picker-Commonwealth patient sat- 
isfaction survey (13, 14). Health status was assessed by using 
the self-rated health status and health limitation questions 
of the Medical Outcomes Study 12-Item Short Form (SF- 
12) (15). Rehospitalization and emergency department uti- 
lization were assessed by respondent recall of all emergency 
department visits and hospitalizations during the month 


Table 2. Length of Stay and Costs 


after discharge (16). We measured case mix by using diag- 
nosis-related group (DRG) weights and measured comor- 
bidity by using a claims-based Charlson Comorbidity In- 
dex with a 1-year look-back (17-19). Provider experience 
was measured by counting the total number of cases and 
the total number of cases with the same diagnosis (mea- 
sured by 3-digit International Classification of Diseases, 





Variable Year 1 
Length of stay, d 
Nonhospitalists 4.97 
Hospitalists 4.93 
Difference between hospitalists and nonhospitalists -0.04 
P value for difference 0 
Adjusted length of stay, d 
Nonhospitalists 5.03 
Hospitalists 4.74 
Difference between hospitalists and nonhospitalists —0.29 
P value 0.06 
Total costs, $ 
Nonhospitalists 8295 
Hospitalists 9072 
Difference between hospitalists and nonhospitalists 777 
P value 0.13 
Adjusted total costs, $ 
Nonhospitalists 8701 
Hospitalists 8648 
Difference between hospitalists and nonhospitalists 53 
P value 202 





Year 2 Difference Between P Value for 
Year 2 and Year 1 Difference 
4.60 —0.37 0.03 
4.06 -0.87 0.01 
~0.54 
0.02 
4,59 -0.44 0.01 
4.10 —0.64 0.01 
70.49 
0.01 
8765 470 0.19 
8005 —1067 0.10 
—760 
0.13 
8801 100 20.2 
8019 -629 0.05 
~782 
0.01 
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Figure. Kaplan--Meier survival curves for patients cared for by hospltalists and nonhospitalists. 
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Ninth Revision, Clinical Modification [ICD-9-CM] code) 
that the attending physician had cared for during the study 
period up to and including the patient's date of admission. 


Statistical Analysis 

We used Stata software, version 7.0 (Stata Corp., Col- 
lege Station, Texas), for all statistical analyses. We examined 
differences in baseline health and demographic character- 
istics of the patients assigned to hospitalists and nonhospi- 
talists and for differences between hospitalist and nonhos- 
pitalist characteristics (such as experience) using ;-tests for 
continuous variables and exact binomial tests for binary 
variables. We tested for differences in length of stay, costs, 
mortality, emergency department utilization, and readmis- 
sion by using tests, with corrections for clustering of pa- 
tients by attending physician. We used the Pearson chi- 
square to test for differences in physical function and patient 
satisfaction. We compared length of stay, costs, and outcomes 
for the first and second year to assess chznges over time. 

We also assessed the effects of hospitalists using regres- 
sion models in which the dependent variables were length 
of stay, costs, or mortality and the explanatory variables 
were an indicator variable for hospitalist attending physi- 
cian, DRG weight of primary diagnosis, Charlson Comor- 
bidity Index score, weekend admission, age in years, eth- 
nicity, and whether the patient was admitted directly to the 
general medicine service or transferred from another service 
(transfer status). To account for the non-negativity and 
skewed distribution of costs and length of stay and to avoid 
heteroscedasticity in simple least-squares models, we used 
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generalized linear models of length of stay and costs, as- 
suming that the effects of the covariates were proportional 
(that is, a logarithmic link function) (20, 21). We used the 
residual diagnostic methods described by Manning and 
Mullahy (21) to determine that error structure in these 
generalized linear models was best described by a y distri- 
bution. To address clustering of patients by attending phy- 
sicians, we did the statistical tests based on robust standard 
errors (22), with cluster correction for the attending phy- 
sician. These regression analyses were used to estimate 
length of stay and costs; we controlled for DRG weight, 
Charlson Comorbidity Index score, race, age, weekend ad- 
mission, and transfer status. Statistical tests and confidence 
intervals for these adjusted values were calculated by using 
the bootstrap method (23). Logistic regression analyses . 
were done for 30-, 60-, and 365-day mortality. These re- 
gressions controlled for DRG weight, Charlson Comorbid- 
ity Index score, race, age, weekend admission, and transfer 
status and included cluster corrections for attending physician. 

To explore the mechanism by which hospitalists might 
affect patient outcomes, we expanded these regression anal- 
yses to include overall and disease-specific attending expe- 
rience during the study period at the time of a patient’s 
admission. The overall experience variable allowed us to 
test whether costs and outcomes were affected by the at- 
tending physician’s cumulative experience during the study 
period, irrespective of diagnosis. The disease-specific expe- 
rience variable allowed us to test whether the physician’s 
cumulative experience with the patient’s diagnosis during 
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Table 3. Effects on Mortality 











Unadjusted relative 


risk (95% Cl) 0.84 (0.65 to 1.09) 0.87 (0.69 to 1.08) 


P value 0.20 0,21 202 
Adjusted relative risk 
(95% CI) 0.82 (0.62 to 1.08) 0.85 (0.68 to 1.07) 
P value 0.11 0.17 20.2 





0.1 (-2.1 to 2.3) 


Variable Years 1 and 2 
30-Day 365-Day 
Unadjusted mortality 
Nonhospitalist, % 5.4 79 18.6 
Hospitalist, % 4.6 6.9 18.7 
Difference (95% Cl), 
percentage 
points —0.8 (—-2.1 to 0.4) —1.0(-2.5 to 0.5) 
P value 0.20 0.21 202 
Relative risk (hospitalist 
vs. nonhospi- 
talist) 


1.01 (0.87 to 1.16) 


1.00 (0.85 to 1.17) 


Year 1 
30-Day 60-Day 365-Day 
4.7 69 17.4 
5.1 7.1 18.8 


0.4 (71.4 to 2.1) 
0.2 


0.2 (7-19 to 2.2) 1.4 (71.7 to 4.5) 
0.2 20. 


1.07 (0.74 to 1.56) 
20.2 


1.02 (0.74 to 1.41) 
20.2 


1.10 (0.89 to 1.36) 
20.2 


1.04 (0.70 to 1.55) 
20.2 


0.99 (0.71 to 1.40) 
20.2 


1.09 (0.87 to 1.37) 
202 





the study period affected costs or outcomes. To interpret 
the estimates of the effects of case counts as the percentage 
effect of a doubling of experience on the outcome in ques- 
tion, we measured the case count variables as the natural 
log of the case counts. To avoid possible confounding of 
the effects of disease-specific physician experience by the 
effects of diagnoses with many patients, we also included 
indicator variables for the 60 largest primary diagnoses, as 
defined according to the 3-digit ICD-9-CM code. To 
more precisely control for seasonal effects and time trends 
that could affect both services, we included an indicator 
variable for each month in the study in these regressions. 


Role of the Funding Source 

The funding sources played no role in the design, con- 
duct, or reporting of the study or the decision to submit 
the manuscript for publication. 


RESULTS 
Characteristics of the Hospitalist and Nonhospitalist 
Services 

Of the 6511 patient admissions to the general medi- 
cine service, 4898 (75.2%) were assigned to 1 of the 58 
nonhospitalists and 1613 (24.8%) to 1 of the 2 hospital- 
ists. Consistent with the assignment of patients ro these 
services in accordance with the call cycle rather than by 
clinical criteria, patients admitted to these services were 
very similar in demographic characteristics, mix of primary 
diagnoses, diagnosis-related group weight, and Charlson 
Comorbidity Index score (Table 1). 

Because hospitalists spent more time on the inpatient 
service over the study, their average overall and disease- 
specific experience was greater than that of nonhospitalists 
(Table 1). Hospitalists saw 35% of patients on the day of 
admission, whereas nonhospitalists saw 27%. This difference 
was the result of the hospitalists’ greater likelihood of seeing 
patients admitted weekdays on the day of admission; hospi- 
talists were not more likely than nonhospitalists to see patients 
admitted on weekends on the day of admission. 
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Effects on Length of Stay and Costs 

Over the study period, adjusted average length of stay 
was 4.78 days on the nonhospitalist service and 4.46 days 
on the hospitalist service (difference, —0.32 day [CL 
—0.61 to —0.03 day]; P = 0.03). Adjusted average length 
of stay was reduced by only 0.29 day for hospitalists com- 
pared with nonhospitalists in year 1 (CI, —0.66 to 0.06 
day; P = 0.06), but the difference increased to 0.49 day by 
year 2 (CI, —0.79 to —0.15 day; P = 0.01) (Table 2). 
This difference occurred despite a 0.44-day decrease in ad- 
justed length of stay on the nonhospitalist services between 
years 1 and 2. The increase in the difference between the 
hospitalist and nonhospitalist services between year 1 and 
the difference between them in year 2 was not statistically 
significant in either of the adjusted analyses (difference, 
0.20 day [Cl, —0.30 to 0.65 day]; P = 0.23) or unad- 
justed analyses (difference, 0.50 day [CI, —0.11 to 1.08 
day]; P = 0.11). However, there was a trend toward in- 
creasing differences in both analyses. 

Over the 2 years, adjusted average costs were $8746 on 
the nonhospitalist service compared with $8320 on the 
hospitalist service (difference, —$426 [CL —$912 to 
—$31]; P = 0.03). As with length of stay, the difference in 
average costs between the services in year 1 was not statis- 
tically significant, but the mean cost for hospitalists was 
reduced by $782 compared with nonhospitalists in year 2 
(Cl, —$1313 to —$187; P = 0.01). Compared with the 
pattern for length of stay, the increase in the difference in 
costs between the hospitalist and nonhospitalist services 
between years 1 and 2 was more significant in both the 
adjusted analyses (difference, $729 [C], —$166 to $1642]; 
P = 0.06) and the unadjusted analyses (difference, $1537 
(CL, $126 to $2948; P = 0.03). 


Effects on Outcomes 

Table 3 shows unadjusted and adjusted effects on 
mortality. Unadjusted analyses show no statistically signif- 
icant effects on mortality over the 2 years combined, al- 
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Table 3—Continued 
Year 2 

30-Day 60-Day 365-Day 
6.0 B.8 19.8 
42 6.8 18.6 

~1.8 (-3.6 to —0.1) —2.0 (4.1 to 0.01) —1.2 (-4.2 to 1.9) 
0.04 0.07 0.2 
0.68 (0.47 to 0.98) 0.76 (0.56 to 1.02) 0.93 (0.76 to 1.13) 
0.04 0.07 202 
0.65 (0.44 to 0.96) 0.74 (0.54 to 1.01) 0.92 (0.74 to 1.14) 
0.03 0.06 20.2 








though there are trends toward lower mortality at both 30 
and 60 days that are no longer apparent at 365 days. These 
reductions in short-term mortality are shown graphically 
through Kaplan-Meier survival curves (Figure). By exam- 
ining mortality by year, we can see that these findings are 
the result of the combination of no effect on mortality in 
the first year but about 2—percentage point decreases in the 
absolute probability of mortality at 30 and 60 days in the 
second year that are statistically significant. 

Results were similar in the adjusted analyses of mor- 
tality. These analyses show trends toward lower mortality 
for hospitalist service patients at 30 days (adjusted relative 
risk, 0.82; P — 0.11) and 60 days (adjusted relative risk, 
0.85; P — 0.17) over the 2 years. As in the unadjusted 
results, the adjusted results reflect the lack of significant 
effects in year 1 but large and statistically significant effects 
at 30 days (adjusted relative risk, 0.65; P = 0.03) and 60 
days (adjusted relative risk, 0.74; P — 0.06) in year 2. 
In-hospital mortality and 30-day readmission, emergency 
department use, self-reported health status, and patient sat- 
isfaction did not differ significantly in either year or over 
the 2 years combined. However, the trend over the 2 years 
favored hospitalists in almost all measures (Table 4). 


Table 4. Effects on Patient Outcomes 
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Effects of Experlence on Length of Stay, Costs, and 
Mortality 

Table 5 presents the regression analyses of length of 
stay, costs, and mortality. We used basic models control- 
ling for primary diagnosis with DRG weight and indicator 
variables for the 60 largest diagnoses, secondary diagnoses 
with Charlson Comorbidity Index scores, and time trends 
by using month-specific dummy variables. We found that 
patients in the hospitalists’ services had an 8.0% shorter 
length of stay, 4.6% lower costs, and a trend toward 18% 
(relative risk, 0.82) and 14% (relative risk, 0.86) lower 
relative risk for 30- and 60-day mortality, respectively. In- 
cluding measures of overall and disease-specific experience 
eliminates the independent effects of hospitalists. Only the 
effects of disease-specific experience on resource use’ are 
statistically significant; a doubling of previous case volume 
decreased length of stay by 4.4% and costs by 5.1%. There 
was also a tendency toward decreased mortality with in- 
creasing disease-specific experience, but this decrease was 


not statistically significant at 30, 60, or 365 days. 


DISCUSSION 

Our primary conclusions are that hospitalists de- 
creased resource use and short-term mortality and that im- 
provements increased over time in association with disease- 
specific experience. Although we found more modest 
differences in year 1 of our study, by year 2, the hospitalists 
reduced average adjusted length of stay by almost 0.5 day, 
average adjusted costs by $782, and adjusted mortality at 
30 and 60 days by 3796 and 2896, respectively. Other 
outcomes, such as hospital readmission, emergency depart- 
ment visits, and self-reported health status, showed trends 
toward improvement, although these did not reach statis- 
tical significance. Our results provide important evidence 
to support the use of hospitalists to reduce inpatient re- 
source use while maintaining or even improving outcomes. 

Because our findings reflect the experience of a small 
number of clinicians at one institution, it is important to 
compare them with the two studies described earlier 
(Wachter and colleagues; Kearns and colleagues) that ex- 
amine patients assigned to hospitalists without respect to 
clinical criteria. Kearns and colleagues compared the use of 











Service In-Hospital Mortality 30-Day Readmission 30-Day Emergency 30-Day Reported Overall Patient 

Rate (n = 6511)* Rate (n — 2672)* Department Visit Health Statust Satisfactiont 

Rate (n = 2659)* (n = 2765) (n = 2689) 

< n (%) — 
Nonhospitalist 109 (2.2) 245 (12.2) 164 (8.2) 2.73 4.08 
Hospltalist 31 (1.9) 71 (10.8) 50 (7.6) 2.78 4.08 i 
Difference in means (95% CI) —0.3 (—1.1 to 0.5) —1.4 (74.2 to 1.4) —0.6 (—-3.0 to 1.8) 0.05 (—-0.05 to 0.15) 0.002 (—0.09 to 0.09) 
P valuet 20.2 20.2 20.2 0.2 20.2 





* Differences are expressed as percentage points. 
t Measured on a scale of 1 to 5; 1 = poor, 5 = excellent. 


+ t-test was used for P values for in-hospital mortality rare, 30-day readmission rare, and 30-day emergency department visit rate. Chi-square test was used for P values for 


30-day reported health status and overall patient satisfaction. 
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new hospitalists with annual hospitalist case volumes sim- 
ilar to those in our study. Of note is the consistency be- 
tween the lack of resource savings in year 1 in our study 
and the lack of savings suggested by Kearns and colleagues 
(8). The resource savings noted in year 2 of our study were 
similar to the 0.6-day shorter length of stay and $770 re- 
duction in costs found by Wachter and colleagues (5). It is 
unclear why our initial savings were lower but our later 
savings were similar to those found by Wachter's team. We 
suggest two possible explanations for the greater initial sav- 
ings at the University of California. First, Wachter and 
colleagues more carefully selected hospitalists for their un- 
derlying practice styles. Second, discontinuities of care 
were present in our system because of the hospitalist week- 
end coverage system. Although our hospitalist program 
may not have been as initially effective as the University of 
California program, our hospitalists were eventually able to 
achieve similar resource savings. A possible reason for this 
is that our study lasted 2 years and the University of Cal- 
ifornia study lasted only 1 year. In addition, both of our 
hospitalists attended 6 months annually, whereas several of 
the University of California hospitalists attended for less 
than the 25% minimum proposed definition for hospitalists. 

Even more striking than the substantial cost savings in 
our study are the large and significant reductions in mor- 
tality at 30 and 60 days in year 2. Although the increases in 
survival in our study are present for only a modest period 
after discharge, they may be important to both patients 
and their families. To our knowledge, this is the first study 
without observable differences in the baseline characteris- 
tics of patients cared for by hospitalists and nonhospitalists 
to show statistically significant reductions in mortality. It 
will be important to confirm these findings in future stud- 
ies with more patients, clinicians, and institutions. Our 
results add credence to findings of improved outcomes in a 
recent nonrandomized study of hospitalists (24). 

Because only two hospitalists were involved in our 
study, questions must be raised about the generalizability 
of our results. It would be helpful, then, to examine the 
effects of the individual hospitalists, but the number of 
patients cared for by each hospitalist was too small to per- 


Table 5. Multivariate Analysis of Effects on Length of Stay and Costs* 


mit a precise estimate of the effects for each hospitalist. 
This problem is complicated because of the differences be- 
tween the 2 years and the resulting need to examine each 
hospitalist separately in each year of the study. In year 1, 
we found no difference in either resource utilization or 
mortality for either hospitalist. In year 2, we were still able 
to see trends toward shorter length of stay, lower costs, and 
lower mortality for each of the hospitalists; however, these 
trends did not consistently reach statistical significance 
by standard criteria. Of note, one of the two hospitalists 
had a stronger tendency toward lower resource utilization, 
whereas the other had a stronger tendency toward lower 
mortality. These findings support the need for future stud- 
ies with larger numbers of hospitalists. 

Our study includes only two hospitalists, but they rap- 
idly accumulated experience leading to substantial varia- 
tion in overall and disease-specific experience variables. 
These variables provide insight into mechanisms by which 
hospitalists may influence outcomes. Resource savings in- 
creased over time in relation to disease-specific experience. 
We also found a trend in which the improvements in mor- 
tality over time for hospitalists relative to nonhospitalists 
were associated with increased disease-specific experience. 
To the extent that changes in mortality over time are not 
associated with increased disease-specific experience, it will 
be important to determine why these changes occurred. 
One hypothesis is that the hospitalist’s overall experience 
and greater physical presence on the wards led to greater 
awareness of clinical instability and more timely transfer of 
unstable patients to the intensive care unit, regardless of 
clinical diagnosis. Further work should test this and other 
hypotheses about mechanisms for effect on mortality. 

Whether the effects of hospitalists on costs and out- 
comes is a result of overall or disease-specific experience, 
our findings suggest that even experienced clinicians, such 
as our hospitalists, can benefit from greater disease-specific 
experience. Such “volume-outcomes” relationships for 
providers have been demonstrated for a wide range of sur- 
gical procedures (9, 25, 26) and for treatment of patients 
with HIV infection in an ambulatory setting (10). How- 
ever, we believe that our study is the first demonstration of 
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Hospitalist 
Total cases to date 
Cases to date with same three-digit 


-8.0t (-12.8 to ~3,2) 


0.03 (-7.1 to 7.1) 
-1.8(—4.4 to 9.3) 


—4.6t (—9.6 to 0.4) 0.1 (~5.9 to 7.8) 
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ICD-9-CM code ~ 4.44 (7.8 to ~0.9) ~5.1§ (-9.1 to ~1.1) 








* Percentage effect on outcome variable of hospitalist variable or doubling of experience variables. 95% Cls are given in parentheses. All regressions also include month- 
specific indicator variables, three-digit ICD-9-CM--specific indicator variables for the primary diagnosis, natural log of diagnosis-related group weight, Charlson Comorbidity 
Index, patient age, race (African-American vs. other), and indicator variables for weekend admission and whether patient was admitted directly to the general medicine service 
or transferred to the service from another service, ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical Modification. 
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this relationship for hospitalized general medicine patients. 
Moreover, because patients were assigned to attending 
physicians without consideration of their diagnoses, our 
findings are not subject to the criticism often made of 
volume-outcomes relationships—that such associations may 
occur if providers with lower costs or better outcomes at- 
tract larger numbers of patients (9, 25). The volume-out- 
comes relationship that we observed seems to be a result of 
the effects of experience on outcomes rather than the reverse. 

Given the diversity of diagnoses treated by general in- 
ternists, our findings about the importance of disease- 
specific experience highlight many challenges for general 
internal medicine. These challenges have importance that 
extends beyond hospitalists. Because no single diagnosis 
represents more than a small percentage of the admissions 
treated by general internists, the development of a few crit- 
ical pathways or practice guidelines is unlikely to be as 
effective in general internal medicine as it is in specialty 
practices. If, indeed, patient volume is important, the 
greater use of hospitalists is one way to increase the expe- 
rience of physicians caring for hospitalized patients. How- 
ever, provider experience might also be increased by en- 
couraging clinicians with little inpatient exposure to 
increase their clinical inpatient work or by focusing general 
internal medicine practice on fewer diagnoses with greater 
referral to subspecialists. Our study cannot assess the merits 
of these options but does suggest the potential value of 
exploring them and the importance of considering disease- 
specific experience in evaluating such approaches. 

Costs and outcomes improved primarily in the second 
year of our study, suggesting that hospitalist programs are 
most likely to be beneficial when staffed by experienced 
physicians. This is an important concern because the recent 
rapid growth in the use of hospitalist physicians has created 
a relative shortage of experienced hospitalists. This prob- 
lem is compounded by the fact that many hospitalist posi- 
tions are designed to be transient and staffed by recent 
residency graduates. Long-term career development paths 
are unclear. At our medical center, we have addressed this 
challenge by using some of the financial savings generated 
by hospitalists to support protected time for promoting the 


Table 5—Continued 
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long-term career development of our hospitalists. The hos- 
pitalists use this protected time to work on hospital systems 
improvements and to pursue academic research agendas. 
When overall and disease-specific experience are con- 
trolled for (Table 5), the direct effects of hospitalists are 
greatly reduced, suggesting that these factors are largely 
responsible for the effects of hospitalists. Other factors, 
such as the selection of physicians with resource-conscious 
practice styles similar to those of hospitalists and aspects of 
experience or effort that were not captured by our analyses 
(such as subspecialty training and years since residency) 
may also contribute to these effects. The finding that re- 
source savings for hospitalists that existed at the beginning 
of the study were substantially smaller during the second 
year suggests that selection of resource-conscious physi- 
cians may explain some but not most of our results. In- -> 
cluding measures of physician subspecialty training and 
years since residency in our analyses did not change the 
effects of experience. Although hospitalists were more 
likely than nonhospitalists to see patients on the day of 
admission, this difference decreased from 15% in year 1 to 
3% in year 2 (P = 0.01 for change in difference), suggest- 
ing that greater effort to see the patient on the day of 
admission does not explain the advantages of hospitalists 
over nonhospitalists in resource use or outcomes in year 2. 
Another possible explanation of the effects of hospital- 
ists is that the hospitalists were more likely to benefit from 
the development of critical pathways. However, there were 
only two active pathways on our general medicine service 
during the study period-—for treating pneumonia and for 
treating deep venous thromboses with low-molecular- 
weight heparin. Excluding patients with these conditions 
from our analysis did not substantially alter the findings. 
Hospitalists may have also influenced how other clini- 
cians, including housestaff, care for patients. If so, our 
analysis may underestimate the total benefits of hospital- 
ists. Because we know thé assignment of attending physi- 
cians to housestaff for each month, it may be possible to 
track such effects in future analyses. In our analysis, the 
reduction in length of stay between years 1 and 2 for pa- 
tients cared for by nonhospitalists may reflect the influence 


365-Day Mortality 


Model with Experlence Variables 
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0.82 (0.62 to 1.09) 0.96 (0.65 to 1.42) 
0.95 (0.84 to 1.08) 


0.95 (0.75 to 1.19) 


0.86 (0.68 to 1.09) 0.97 (0.70 to 1.34) 
0.96 (0.86 to 1.07) 


0.96 (0.79 to 1.17) 


-> 


1.01 (0.86 to 1.19) 1.06 (0.84 to 1.32) 
1.02 (0.94 to 1.10) 


0.92 (0.81 to 1.06) 
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of hospitalists on housestaff who worked with nonhospital- 
ists. However, the reduction in length of stay could also 
reflect a secular decline for other reasons. Our estimates of 
the effects of hospitalists may also underestimate their true 
effects because house officers perceived to be not as strong 
as others were occasionally assigned to attending physicians 
(such as hospitalists) perceived to be stronger. 

Because our study is based on a small number of hos- 
pitalists at only one institution, it is important to attempt 
to replicate these findings with more clinicians and institu- 
tions. Future studies could help reveal whether physician 
characteristics, such as subspecialty training, influence costs 
or outcomes and could further refine understanding of 
how experience affects costs and outcomes. Moreover, al- 
though our findings and those from Wachter and col- 
leagues support the potential for savings by hospitalists in 
an academic general medicine service, future work should 
also study hospitalists in community settings. Hospitalists 
may offer fewer advantages in such settings to the extent 
that they displace patients’ primary care physicians, who 
might provide better care because of their ongoing rela- 
tionship with the patient. However, because housestaff are 
generally not present for 24-hour coverage in community 
settings, the greater physical presence of hospitalists might 
be more important in community hospitals than in teach- 
ing hospitals. 

Finally, although we found statistically significant re- 
ductions in mortality at 30 and 60 days and trends toward 
improvement in almost all other outcome measures, the 
relative infrequency of adverse outcomes leaves consider- 
able uncertainty about our estimates of effects on out- 
comes. All previous studies of hospitalists (5—7) have the 
same limitation, which again indicates the need for larger 
studies to evaluate the effects of hospitalists. 

From the University of Chicago, Chicago, Illinois. 

Acknowledgments: The authors thank Adriana Hernanadez, MA; Asif 
Dhar, BA; Corrinna Weckerle, BA; Catherine Humikowski, BA; Shar- 
leen Suico, BA; and Johnny Lee, BA, for excellent research assistance, 
They also thank Dr. Scott Stern, Dr. Alex Lickerman, other attending 
physicians on the general medicine service, and the medicine housestaff. 
Grant Support: By the University of Chicago Hospitals, Chicago, Hi- 
nois; the Charles E. Culpeper Foundation, New York, New York; the 
National Institute of Aging, Bethesda, Maryland; and the Robert Wood 
Johnson Foundation, Princeton, New Jersey. 


Requests for Single Reprints: David Meltzer, MD, PhD, Section of 
General Internal Medicine, the University of Chicago, 5841 South 
Maryland Avenue, MC 2007, Chicago, IL 60637; e-mail, dmeltzer 
€ medicine.bsd.uchicago.edu. 


Current author addresses and author contributions are available at www 
.annals.org. 


References 

1, Ikegami N, Campbell JC. Medical care in Japan. N Engl J Med, 1995:333: 
1295-9. [PMID: 7566019} 

2. Peabody JW, Bickel SR, Lawson JS. The Australian health care system. Are the 


874 3 December 2002 | Annals of Internal Medicine | Volume 137 * Number 11 


incentives down under right side up? JAMA. 1996:276:1944-50. [PMID: 8971055] 
3. Grumbach K, Fry J. Managing primary care in the United States and in the 
United Kingdom. N Engl J Med. 1993;328:940-5. [PMID: 8446142] 

4. Wachter RM, Goldman L. The emerging role of "hospitalists" in the Amer- 
ican health care system. N Engl J Med. 1996:335:514-7. [PMID: 8672160] 

5. Wachter RM, Katz P, Showstack J, Bindman AB, Goldman L. Reorganizing 
an academic medical service: impact on cost, quality, patient satisfaction, and 
education. JAMA. 1998;279:1560-5. (PMID: 9605901] 

6. Diamond HS, Goldberg E, Janosky JE. The effect of full-time faculty hospi- 
talists on the efficiency of care at a community teaching hospital. Ann Intern 
Med. 1998;129:197-203. [PMID: 9696727] 

7. Michota F Jr, Lewis T, Cash J. The hospitalist: will inpatient specialists 
improve care? Cleve Clin J Med. 1998;65:297-300. [PMID: 9637956] 

8. Kearns PJ, Wang CC, Morris W], Low DG, Deacon AS, Chan SY, et al. 
Hospital care by hospital-based and clinic-based faculty: a prospective, controlled 
trial. Arch Intern Med. 2001:161:235-41. IPMID: 11176737] 

9. Luft HS, Garnick DW, Mark DH, McPhee SJ. Hospital Volume, Physician 
Volume, and Patient Outcomes: Assessing the Evidence. Ann Arbor, Mi Health 
Administration Pr Perspectives; 1990. 

10. Kitahata MM, Koepsell TD, Deyo RA, Maxwell CL, Dodge WT, Wagner 
EH. Physicians’ experience with the acquired immunodeficiency syndrome as a 
factor in patients’ survival. N Engl J Med. 1996:334:701-6. [PMID: 8594430] 
11. Social Security Death Index. Accessed at www.ssdi.geneology.rootsweb.com/ 
on 15 October 2002. 

12. Alvey W, Aziz F. Mortality reporting in SSA linked data: preliminary results. 
Soc Secur Bull. 1979:42:15-9. (PMID: 12310713] 

13. Gertis M, Edgman-Levitan S, Daley J, Delbanco T. Through the Patients 
Eyes: Understanding and Promoting Patient Centered Care, Hoboken, NJ: Jos- 
sey-Bass; 1993. 

14. Cleary PD, Edgman-Levitan S, Roberts M, Moloney TW, McMullen W, 
Walker JD, et al. Patients evaluate cheir hospital care: a national survey. Health 
Aff (Millwood). 1991:10:254-67. (PMID: 1778560] 

15. Ware J, Kosinski M, Keller S. SF-12: How to Score the SF-12 Physical and 
Mental Health Summary Scales. 2nd ed. Boston: The Health Institute, New 
England Medical Center; 1995. 





16. Harlow SD, Linet MS. Agreement between questionnaire data and medical 
records: the evidence for accuracy of recall. Am J Epidemiol. 1989:129:233-48. 
(PMID: 12250061] 

17. Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of 
classifying prognostic comorbidity in longitudinal studies: development and val- 
idation, | Chronic Dis. 1987;40:373-83. [PMID: 3558716] 

18. Deyo RA, Cherkin DC, Ciol MA. Adapting a clinical comorbidity index for 
use with ICD-CM-9 administrative databases. ] Clin Epidemiol. 1992;45:613-9. 
(PMID: 1607900] 

19. Romano PS, Roos LL, Jollis JG. Adapting a clinical comorbidity index for 
use with ICD-9-CM administrative data: differing perspectives. ] Clin Epidemiol. 
1993:46:1075-9: discussion 1081-90. [PMID: 8410092] 

20. McCullagh F, Nelder JA. Generalized Linear Models. 2nd ed. London: 
Chapman and Hall; 1989. 

21. Manning WG, Mullahy J. Estimating log models: to transform or not to 
transform? ] Health Econ. 2001;20:461-94. (PMID: 11469231] 

22, White H. A heteroscedasticity-consistent covariance matrix estimator and a 
direct test for heteroskedasticity. Econometrica. 1980;48:817-38, 





23. Efron B, Tibshirani R. Bootstrap measures for standard errors, confidence 
intervals, and other measures of statistical accuracy. Statistical Science. 1986;1:54-77. 
24. Auerbach AD, Wachter RM, Katz P, Showstack J, Baron RB, Goldman L. 
Implementation of a voluntary hospitalist service at a community teaching hos- 
pital: improved clinical efficiency and patient outcomes. Ann Intern Med. 2002; 
137:859-65 

25. Norton EC, Garfinkel SA, McQuay LJ, Heck DA, Wright JG, Dittus R, et 
al. The effect of hospital volume on the in-hospital complication rate in knee 
replacement patients. Health Serv Res. 1998:33:1191-210. [PMID: 9865217] 
26. Begg CB. Cramer LD, Hoskins W], Brennan MF. Impact of hospital 
volume on operative mortality for major cancer surgery. JAMA. 1998;280:1747- 
51. [PMID: 9842949] 


www.annals.org 


E 


at. 








| ARTICLE 


Significant Differential Effects of Alendronate, Estrogen, or 
Combination Therapy on the Rate of Bone Loss after Discontinuation 
of Treatment of Postmenopausal Osteoporosis 


A Randomized, Double-Blind, Placebo-Controlled Trial 
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Norman Heyden, RPh, MS; Mei Wu, MS; Amarjot Kaur, PhD; and Antonlo Lombardl, MD 


Background: Combination therapy with alendronate and estro- 
gen for 2 years Increases bone mineral density at the spine and 
hip more than does therapy with elther agent alone. Changes In 
bone mineral density after discontinuation of therapy have not 


been compared directly. 


Objective: To determine the rate of bone loss when therapy 
with alendronate, estrogen, or both agents is discontinued. 


Design: Double-blind, placebo-controlled discontinuation trial. 
Setting: 18 U.S. centers. 


Patients: 244 postmenopausal, hysterectomized women 44 to 77 
years of age. 


Intervention: 2 years of therapy with alendronate, 10 mg/d 
(n = 92); conjugated estrogen, 0.625 mg/d (n = 143); alendronate 
and conjugated estrogen (n = 140); or placebo (n = 50). At year 
3, women were allocated Into five groups: Twenty-eight women 
continued to take placebo and 44 women cantinued to take com- 
bination therapy, but 50 women taking alendronate, 81 taking 
conjugated estrogen, and 41 taking combination therapy were 
switched to placebo. 


Measurements: Bone mineral density and blochemical markers 
of bone turnover. 


Results: Women taking alendronate or combination therapy who 


were switched to placebo for year 3 of the study maintalned bone 
mass. Bone mineral density In these women was 4.1% (CI, 2.6% 
to 5.7%) and 6.6% (CI, 5.0% to 8.2%) higher, respectively, at the 
spine (P < 0.001 for both treatment comparisons) and 3.5% (CI, 
2.3% to 4.6%) and 3.0% (CI, 1.8% to 4.2%) higher, respectively, 
at the trochanter (P < 0.001 for both treatment comparisons) than 
that in women previously taking estrogen who were switched to 
placebo. In contrast, women who were taking estrogen and were 
switched to placebo during year 3 experienced a 4.5% decrease at 
the spine (95% CI, ~-5.0% to —4.0%) and a 2.4% decrease at the 
trochanter (CI, —2.7% to —2.1%) (P < 0,001 for both changes). 
Compared with women who took placebo for 3 years, women 
who took estrogen for 2 years and were then switched to placebo 
had a bone mineral density that was 2.9% higher (CI, 1.2% to 
4.6%) at the spine (P < 0.05) and 2.9% higher (Cl, 1.6% to 
4.296) at the trochanter (P < 0.001). Changes in biochemical 
markers during year 3 did not differ among the groups that dis- 
continued active treatment. 


Conclusions: Accelerated bone loss Is seen after withdrawal of 
estrogen therapy but not after withdrawal of alendronate or com- 
bination therapy. The differential effects after withdrawal of ther- 
apy should be considered in the management of postmenopausal 
osteoporosis. 


Ann Intern Med. 2002;137:875-883. 
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everal antiresorptive agents have been shown to increase 

bone mass and reduce osteoporotic fractures (1—3). Be- 
cause greater improvements in bone mass in women using 
therapy are associated with greater reductions in fracture 
(4, 5), investigators have begun to examine combinations 
of antiresorptive therapies to achieve more substantial gains 
in bone mass. Lindsay and colleagues demonstrated that 
addition of alendronate to hormone replacement therapy 
in postmenopausal women resulted in greater increases in 
bone mass than did maintenance of estrogen therapy alone 
(6). We previously showed that administration of alendro- 
nate and estrogen for 2 years in postmenopausal women 
with low bone mass resulted in statistically significantly greater 
increases in bone mass at the lumbar spine and femoral 
neck than those seen in women taking either agent alone 
(7). Furthermore, combination therapv was safe and re- 
sulted in normal findings on histologic examination of bone. 

In clinical practice, a key concern is the potential for 
accelerated bone loss when antiresorptive therapy is discon- 


tinued. Approximately one third of women discontinue 
hormone replacement therapy within 1 year of initiation 
(8). Older studies have demonstrated significant losses in 
bone mass after discontinuation of hormone replacement 
therapy (9—11). In contrast, when therapy with oral alen- 
dronate, 10 mg/d, is discontinued after osteoporosis treat- 
ment, bone mass at the hip and spine are maintained for 1 
year (12). However, no head-to-head comparison of hor- 
mone replacement therapy and alendronate or the combi- 
nation of antiresorptive therapy after discontinuation has 
been done. In addition, future losses in bone mass when 
patients discontinue therapy must be considered in man- 
agement of osteoporosis in postmenopausal women. . 

We therefore sought to examine the rate of bone loss 
after discontinuation of 2 years of alendronate therapy, 
hormone replacement therapy, or combination therapy. A 
subset of participants continued to take combination ther- 
apy for a third year to determine whether prolonged ther- 
apy remained beneficial. 
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Context — 


Alendronate and conjugated estrogen therapy both in- 
crease bone mineral density in postmenopausal women, 
but is the rate of bone loss greater when alendronate or 
estrogen therapy is discontinued? 
The discontinuation phase of this double-blind, placebo- 
controlled trial showed loss of spine and trochanter bone 
mass in postmenopausal women 1 year after withdrawal 
of estrogen and no such loss after withdrawal of either 
alendronate or combination therapy with alendronate and 
estrogen therapy. 


Cautions — 


The study was not large or long enough to show whether 
discontinuation of estrogen therapy is associated with 
more fractures than discontinuation of either alendronate 
or combination therapy. 








~The Editors 


METHODS 
Study Participants 

Four hundred twenty-five postmenopausal women 42 
to 82 years of age who had low bone mass were enrolled in 
a 2-year randomized, double-blind, placebo-controlled 
clinical trial conducted at 18 centers in the United States 
(7). Participants were recruited from clinics, private prac- 
tices, newspaper advertisements, and targeted mailings. All 
participants who completed the initial study were asked to 
enroll in the 1-year extension. Participants were told that if 
they were taking active treatment, they might be randomly 
allocated to receive placebo or treatment for the third year 
and that if they were taking placebo, they would continue 
to do so. 

Entry criteria for the initial study are described else- 
where (7). All women had had hysterectomy and had a 
bone mineral density at the lumbar spine that was less than 
or equal to a T score of —2.0 SDs below the peak bone 
mass in young adults. Data on presence or absence of ova- 
ries were not collected. Exclusion criteria were metabolic 
bone disease, a low serum 25-hydroxyvitamin D level, use 
of medications known to affect bone turnover, renal insuf- 
ficiency, severe cardiac disease, and recent major upper gas- 
trointestinal disease. 

The institutional review board at each clinical site ap- 
proved the extension protocol. After signing the extension 
consent form and undergoing baseline evaluation for the 
extension, participants were allocated to blinded treatment 
on the basis of their original treatment in the first 2 years 
of the study. The randomization process was centrally de- 
termined by a statistician; as in the initial study, treatment 
allocation was concealed. 
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Design 

As described for the initial study at each center, pa- 
tients were randomly allocated to one of four treatment 
groups: placebo (z = 50); alendronate, 10 mg/d (» = 92); 
conjugated estrogen, 0.625 mg/d (7 = 143); or alendro- 
nate, 10 mg/d, plus conjugated estrogen, 0.625 mg/d (2 = 
140) (Figure 1). The conjugated estrogen used was Prema- 
rin (Wyeth-Ayerst, Philadelphia, Pennsylvania). All women 
received calcium carbonate to provide 500 mg of elemental 
calcium daily. 

At the end of the second year, 244 of the 425 women 
(57%) continued in a 1-year extension of the study (Figure 1). 
Of these women, 28 who previously received placebo con- 
tinued to do so. Women who were taking combination 
therapy were reallocated to continue taking combination 
therapy (2 = 44) or switch to placebo (7 = 41). In addi- 
tion, 50 participants taking alendronate alone and 81 par- 
ticipants taking conjugated estrogen alone for the first 2 
years were assigned to placebo for the third year. All pa- 
tients and investigators remained blinded to medication 
allocation. Patients continued to receive calcium supple- 
mentation during the third year. 


Outcome Measures 

Women were examined at month 24 (baseline of the 
1-year extension), month 30, and month 36. Bone mineral 
density of the lumbar spine, hip (femoral neck, trochanter, 
total hip), and total body were assessed by using dual-energy 
x-ray absorptiometry with QDR-1000W, QDR-1500, or 
QDR-2000 series bone densitometers (Hologic, Inc., Bed- 
ford, Massachusetts). A standard phantom was used for 
cross-calibration at all sites. Serum and urine samples were 
also obtained at months 24, 30, and 36 for assessment of 
biochemical markers of bone turnover, namely bone- 
specific alkaline phosphatase and urinary N-telopeptide 
cross-links of collagen type I, corrected for creatinine. 


Statistical Analysis 

We used SAS software, version 6.12, TSLevel 0060, 
PROCedureGLM (SAS Institute, Inc., Cary, North Caro- 
lina) to analyze the data. The primary efficacy end point 
was the mean difference between groups in the percentage 
change in bone mineral density at the lumbar spine from 
month 24 to month 36. Secondary efficacy end points 
were the mean percentage changes in bone mineral density 
of the hip and total body and biochemical markers of bone 
turnover. Overall percentage changes from month 0 to 36 
in spine, hip, and total-body bone mineral density were 
also analyzed. 

The prespecified analysis was based on an intention- 
to-treat approach. At study design, we prespecified that all 
patients who had a baseline measurement and at least one 
measurement during treatment would be included in the 
analysis according to the group to which they were ran- 
domly allocated. The missing data were approximated by 
carrying forward the last available value on treatment for- 
ward to the missing time point. No data from the original 
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Figure 1. Deslgn of original 2-year study and reallocation to extension phase for year 3. 
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2-year study were carried forward to the extension period 
for any assessment of change. Women who violated the 
protocol were excluded from analysis of biochemical mark- 
ers, as previously reported (7). 

Between-group comparisons of bone mineral density 
and biochemical measures were made by using analysis of 
variance techniques, with treatment, center, and treatment- 
by-center as factors. The assumption of homoscedasticity 
for the analysis of variance model was assessed by using the 
Levene test, and the normality assumption was assessed by 
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using the Shapiro-Wilk test (13). If the assumptions were 
violated, a nonparametric method was used to corroborate 
the parametric results. The Fisher exact test was used to 
compare treatment groups for the proportion of partici- 
pants who exceeded predefined limits of change in labora- 
tory safety variables (13). Power calculations based on es- 
timated sample sizes of 56 and 84 participants in the 
alendronate/placebo and estrogen/placebo treatment groups, 
respectively, yielded an estimate of 92% power to detect a 
1.5% difference between mean percentage changes from 
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Table I. Baseline Characteristics of Participants in the Extension Study* 








| Serum phosphate level, 
mmol/L (mg/dL) 1.16 £ 016 (3.6 £ 05) 1.10% 


L 


Estrogen/Placebo 
Group (n = 81) 


Combination Therapy/ 
Combination Therapy 


Combination Therapy/ 
Placebo Group (n = 41) 


Variable Placebo/Placebo Alendronate/Placebo 
Group (n = 28) Group (n « 50) 

Age, y 64 29 63-8 
Time since menopause, y 26 t 11 24 57 
White ethnicity, % 86 88 
Smoking, % 11 8 
Alcohol consumption, % 7 10 
Height, mm 1589 + 58 1593 * 66 
Body mass index, kg/m? 300 * 7.1 258 t 43 
Daily calcium intake, mg 1457 + 552 1300 £ 488 
Bone mineral density, g/cm? 

Lumbar spine 0.76 + 0.09 0.83 + 0.07 

Femoral neck 0.66 + 0.11 0.64 * 0.08 

Total hip 0.76 + 0.09 0.78 £ 0.10 
Urinary N-telopeptide 

cross-linked collagen type 

1 level, nmol BCE/mmol 

creatinine 49.3 £ 230 198 > 88 
Serum bone-specific alkaline 

phosphatase level, ng/mL — 127 5 52 Jub 
Serum calcium level, 

mmol/L (mg/dL) 2.28 £ 0.1 (9.1 + 0.4) 2.30 + 0.13 (9.2 € 0.5) 


0.16 (3.4 £ 0.5) 


Group (mz 44) 


62% 8 6527 64 £8 
22 +9 25 + 10 2229 
86 89 95 
15 18 10 
7 11 10 
1597 £ 64 1594 + 69 1615 £+ 51 
266 254 269 + 3.8 26.7 2 46 
1273 x 424 1343 + 1200 1200 x 414 
0.80 x 0.08 0.83 + 0.08 0.85 + 0.07 
0.65 * 0.09 0.66 * 0.08 0.67 + 0.10 
0.80 + 0.08 0.83 = 0.08 0.85 £ 0.07 
260 t 14.5 13.6 * 8.1 13.82 53 
8.0: 4.2 5421.8 60522 


228 + 0.1 (9.1 0.4) 228201197204) 225z01(90:*04) 


1102016G.4+05) 110201684205) 107-013(33 + 0.4) 





* Unless otherwise indicated, data are presented as the mean £ SD. 


month 24 to month 36 in bone mineral density at the 
lumbar spine (o = 0.05, two-tailed test), 

As requested by the journal editors, data on bone min- 
eral density were also analyzed by using a mixed-model 
analysis, and results of this analysis are presented. An ap- 
propriate curvilinear function was fitted to the actual data, 
and the function was estimated by using all data available 
across time points for each participant. A model that re- 
gressed bone mineral density versus log (month + 1) pro- 
vided the appropriate fit for the 3-year data and was used 
to analyze these data. The variable log (month + 1) was 
used because log (month) is undefined when month is 0, 
and log (month + 1) yields the value 0 at baseline. The 
fitted values from the model were used to obtain the per- 
centage change during the period of interest. Data on bone 
mineral density from the mixed-model analyses are pre- 
sented unless otherwise specified. 

Role of the Funding Source 

Data were collected by investigators at each study site 
with the support of Merck Research Laboratories, Rahway, 
New Jersey. Analyses were performed by statisticians at 
Merck & Co., Inc. Data were interpreted by the authors, 
who submitted the manuscript for publication. 


RESULTS 
Patient Characteristics and Retention 

Baseline randomization characteristics did not differ 
between participants who entered the extension phase and 
those who did not. Baseline demographic characteristics of 
the 244 women who entered the extension phase were sim- 
ilar in all treatment groups (Table 1). Two hundred twelve 
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women completed the extension phase, including 39 in the 
alendronate/placebo group, 74 in the conjugated estrogen/ 
placebo group, 35 in the combination therapy/placebo 
group, 27 in the placebo/placebo group, and 37 in the 
combination therapy/combination therapy group (Figure 1). 
In the active treatment group, compliance (defined as tak- 
ing the study drug for at least 75% of the time spent in the 
study) was 100%. No compliance data were collected for 
calcium supplementation. 


Bone Mineral Density and Markers of Bone Turnover 
During the extension period, women who received es- 
trogen during the first 2 years and were then switched to 
placebo showed significant losses in bone mineral density 
at the spine (—4.596 [95% CI, —5.096 to —4.096]), total 
hip (—1.896 [CL ~2.1% to -—1.696]), femoral neck 
(—2.496 [CI, —2.796 to — 2.296), and trochanter (2.496 
(Cl, —2.796 to —2.1]) (all P < 0.001) (Figures 2 and 3). 
Patients in the alendronate/placebo or combination/pla- 
cebo group showed no significant change in bone mineral 
density at any of the skeletal sites studied. During the third 
year, the difference in bone mineral density between 
women in the alendronate/placebo group and those in the 
estrogen/placebo group was 3.596 (CI, 2.696 to 4.396) at 
the spine, 2.596 (CI, 2.096 to 3.096) at the trochanter, 
2.0% (CI, 1.5% to 2.4%) at the total hip, and 2.1% (CI, 
1.796 to 2.596) at the femoral neck. Compared with the 
placebo/placebo group, women in the estrogen/placebo 
group had losses in bone mineral density of 4.496 (CI, 
75.396 to — 3.496) at the spine and 2.4% (CI, — 3.096 to 
—1.896) at the trochanter. No significant differences in 
bone mass at the spine or hip were observed between the 
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alendronate/placebo group and the placebo/placebo group, 
the combination therapy/placebo group and the placebo/ 
placebo group, or the combination therapy/combination 
therapy group and the placebo/placebo group. 

Analyses using the last value carried forward provided 
similar results. For example, the difference in bone mineral 
density between women in the alendronate/placebo group 
versus the estrogen/placebo group was 3.696 at the spine 
(CI, 2.4% to 4.896), 2.5% at the trochanter (CI, 1.2% to 
3.7%), 1.9% at the total hip (CI, 0.9% to 3.0%), and 
2.2% at the femoral neck (CI, 0.7% to 3.696). 

During the extension phase, levels of urinary N- 
telopeptide cross-links of collagen type I did not change 
significantly in the placebo/placebo group or combination 
therapy/combination therapy group but increased signifi- 
cantly in the estrogen/placebo group (increase, 66.1% [CI, 
48.3% to 85.9%]), alendronate/placebo group (72.3% 
(CI, 48.2% to 100.3%]), and combination/placebo group 
(84.4% [Cl], 57.6% to 115.890]) (all P < 0.001) (Figure 4). 
The increases in urinary /V-telopeptide cross-links of colla- 
gen type I levels in patients who discontinued active treat- 
ment did not differ among groups. However, an 83.8% 
difference (CI, 54.296 to 113.596) was observed between 
the alendronate/placebo group and the placebo/placebo 
group, and an 80.4% difference (Cl, 56.8% to 104.0%) 
was observed between the estrogen/placebo group and the 
placebo/placebo group. 

Serum levels of bone-specific alkaline phosphatase in- 
creased significantly in the placebo/placebo group (17.296 
(CI, 4.1% to 32.196]; P = 0.005), estrogen/placebo group 
(66.5% [CI, 54.5% to 79.5] P< 0.001), alendronate/ 
placebo group (58.296 [CI, 42.896 to 75.296]; P « 0.001), 
combination therapy/placebo group (66.396 [CI, 45.996 to 
85.0%]; P< 0.001), and combination therapy/combina- 
tion therapy group (21.196 [CI, 9.2% to 34.3]; P < 0.001) 
(Figure 4). The increases in serum levels of bone-specific 
alkaline phosphatase in the estrogen/placebo, alendronate/ 
placebo, and combination therapy/placebo groups were 
significantly greater than those observed in the placebo/ 
placebo group (differences of 40.1% to 51.796; all P< 
0.001) but did not differ significantly. 

At the conclusion of the study (3 years), women 
treated. with. alendronate or combination therapy for 2 
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years who were then switched to placebo showed signifi- 
cant increases in bone mineral density of the spine (6.096 
[CI, 4.7% to 7.396] and 8.596 [CI, 7.1% to 9.8%], respec- 
tively; both P « 0.001); the net difference between the two 
groups was 2.5 percentage points (CI, 0.7 to 4.3 percent- 
age points). Women who received estrogen for 2 years and 
were then switched to placebo had a significant change of 

1.996 (CI, 1.096 to 2.896) in bone mineral density of the 
spine over 3 years; the net difference compared with the 
placebo group was 2.996 (CI, 1.196 to 4.696). At 3 years, 
bone mineral density of the spine in the alendronate/ 
placebo group was 4.196 (CI, 2.696 to 5.696) higher than 
that in the estrogen/placebo group. Bone mass at the spine 
in women who took combination therapy for all 3 years 
was 11.2% higher (CI, 9.2% to 13.2%) than that in the 
placebo group. 

Similar results were obtained with last-value-carried- 
forward analyses. After 3 years of treatment, bone mass at 
the spine was 4.496 higher (CI, 2.896 to 6.096) in the 
alendronate/placebo group than in the estrogen/placebo 
group and 11.496 higher (CI, 9.396 to 13.596) in the com- 
bination therapy group than in the placebo group. 

Women treated with alendronate/placebo or combina- 
tion therapy/placebo showed significant increases in bone 
mineral density at the total hip (4.5% [CI, 3.9% to 5.2%] 
and 4.4% [CI, 3.7% to 5.096], respectively) at 3 years 
(both P< 0.001). Over 3 years, total-hip bone mineral 
density increased significantly by 2.696 (CI, 2.196 to 3.096) 
in women treated with estrogen/placebo; the net change 
was similar to that in the placebo group. By comparison, 
total-hip bone mineral density was 4.0% higher (CI, 3.0% 
to 5.0%) in the alendronate/ placebo group than the placebo/ 
placebo group. Women who took combination therapy for 
all 3 years had a total-hip bone mineral density that was 
6.4% higher (CI, 5.4% to 7.5%) than that in the placebo/ 
placebo group. Similar trends were noted at the femoral 
neck. Compared with the estrogen/placebo group, bone 
mineral density at the trochanter was 3.4% higher (CI, 

2.3% to 4.6%) in the alendronate/placebo group and 3.0% 
higher (CI, 1.896 to 4.2%) in the combination therapy/ 
placebo group. 

Few differences among groups were noted for total- 
body bone mineral density at 3 years. However, total-body 





Between-Treatment Comparison 


Alendronate/placebo group vs. placebo/placebo group 

Estrogen/placebo group vs. placebo/placebo group 

Combination therapy/placebo group vs. placebo/placebo group 
Combination therapy/combination therapy group vs. placebo/placebo group 
Alendronate/placebo group vs. estrogen/placebo group 

Combination therapy/placebo group vs. alendronate/placebo group 
Combination therapy/placebo group vs. estrogen/placebo group 





Mean Difference in Bone Mineral pane (95% Cl), % 


 Trochanter 


Lumbar Spine 


7.0 (5.0 to 8.9) 
2.9 (1.2 to 4.6) 
9.5 (7.4 to 11.5) 
11.2 (9.3 to 13.2) 
1 (2.6 to 5.6) 
2.5 (0.7 to 4.3) 
6.6 (5.0 to 8.2) 


6.4 (4.9 to 7.9) 
2.9 (1.6 to 4.3) 
5.9 (4.4 to 7.4) 
9.1 (7.6 to 10,6) 
3.4 (2.3 to 4.6) 
70.4 (—1.8 to 0.9) 
3.0 (1.8 to 4.2) 


Total Hip 


4.0 (3.0 to 5.0) 
2.1 (1.2 to 3,0) 
3.9 (2.9 to 4.9) 
6.5 (5.4 to 7.5) 
1.9 (1.1 t0 2.7) 
70.1(-1.1 to 0.8) 
1.8 (1.0 to 2.6) 





* Mixed-models analysis. 
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Figure 2. Mean (SE) percentage change from year 2 to year 3 in bone mineral density (BMD) at the lumbar spine, total hip, and 


total body. 
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Vertical lines represent SEs. * P = 0.001; tP = 0.01. CE = conjugated estrogen. 


bone mineral density was 2.8% (CI, 2.3% to 3.3%) higher 
in the combination therapy/combination therapy group 
than in the placebo/placebo group. Last-value-carried-for- 
ward analyses provided similar results. 

Over 3 years, urinary levels of N-telopeptide cross- 
links of collagen type I did not change significantly in the 
placebo/placebo group but decreased significantly in the 
estrogen/placebo group (—1596 [CI, — 24.7% to ~ 4.1%]; 
P= 0.005), alendronate/placebo group (—38.696 [CI, 
747.896 to —27.7%]; P < 0.001), combination therapy/ 
placebo group (—38.496 [CI, —47.996 to ~27.1%]; P< 
0.001), and combination therapy/combination therapy 
group (—75.096 [CI, —78.896 to —70.696]; P < 0.001). 
The decrease in the estrogen/placebo group at month 36 
was significantly less than that in the alendronate/placebo 
group (difference, —24.196 [CI, —37.696 to —10.696]; 
P< 0.001) or the combination therapy/placebo group 
(difference, —24.1% [CI, —38.296 to ~10.1%]; P= 
0.001) but did not differ from that in the placebo group 
(Figure 4). Similar trends were observed for levels of bone- 
specific alkaline phosphatase. 


Safety and Tolerability 

Concomitant therapy with alendronate and estrogen 
for up to 3 years was well tolerated and had a favorable 
safety profile, consistent with those of the individual treat- 
ments (7). During year 3, the overall proportion of all 
clinical adverse experiences was similar among patients 
who were switched from treatment groups to placebo. The 
proportion of gastrointestinal adverse events was also sim- 
ilar in all groups. Although women who continued to re- 
ceive combination therapy during year 3 experienced a 
greater number of serious adverse events than did women 
taking placebo, these events were not related to any specific 
medical problem or single organ system. The only serious 
upper gastrointestinal adverse event, erosive esophagitis, 
occurred in one patient who received placebo during year 
3. Similar proportions of patients in the five treatment 
groups discontinued therapy because of a clinical adverse 


880| 3 December 2002 | Annals of Internal Medicine] Volume 137 * Number 11 








event. During year 3, no clinically meaningful differences 
were seen among the groups in laboratory adverse events. 


DISCUSSION 

Postmenopausal women with hysterectomy who re- 
ceived estrogen for 2 years and were then switched to pla- 
cebo for year 3 had a statistically significant loss of bone 
mineral density at the spine (4.596), total hip (1.896), fem- 
oral neck (2.496), and trochanter (2.496) during the third 
year. In contrast, women who received alendronate alone 
or in combination with conjugated estrogens for 2 years 
and were then switched to placebo for year 3 maintained 
gains in spine and hip bone mineral density that were at- 
tained during the preceding 2 years. At 3 years, bone min- 
eral density at the spine, femoral neck, and trochanter was 
significantly higher in the group taking alendronate or 
combination therapy and switched to placebo than in the 
group previously taking estrogen. Women who continued 
taking combination therapy with alendronate and conju- 
gated estrogen for a third year had a spine bone mineral 
density that was 11.396 higher and a hip bone mineral 
density that was 6.696 higher than those in the placebo 
group. 

The finding of accelerated bone loss after discontinu- 
ation of hormone replacement therapy supports results of 
previous epidemiologic studies and clinical investigations. 
The Framingham Study, an epidemiologic study begun in 
1948, assessed bone mineral density 40 years later in the 
female half of the cohort that was still alive. Of the 670 
women examined, no differences in bone mass were ob- 
served between those who had taken hormone replacement 
therapy for less than 7 years and those who had never taken 
hormone replacement therapy (14). In a clinical trial by 
Christiansen and colleagues, 18 postmenopausal women 
who crossed over from estrogen-progesterone therapy to 
placebo after 2 years lost 2.396 of spine bone mass the 
following year (9), compared with a continued increase in 
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vertebral bone density in thé 16 women who continued 
therapy during year 3. Moreover, in the Postmenopausal 
Estrogen/Progestin Intervention trial, women randomly as- 
signed to the placebo group who had used hormone re- 
placement therapy before enrollment lost more bone min- 
eral density at the spine (—5.396) and hip (—3.996) than 
did women who had not previously used hormone replace- 
ment (—3.996 from the spine and —1.596 from the hip) 
(11). In contrast, postmenopausal osteoporotic women 
who took alendronate, 10 mg/d, for 2 years maintained 
bone mass for 1 year after therapy was discontinued (12). 

Of note, women who took placebo (with calcium sup- 
plementation) for 3 years maintained bone mass at the 
spine and hip. This observation has been noted in other 
studies, in which older postmenopausal women taking sup- 
plementary calcium maintain or have a slight increase in 
vertebral bone mineral density (1—3) and maintain or lose 
bone at different regions of the hip (1-3). 

More important, several epidemiologic studies have 
demonstrated that previous use of hormone replacement 
therapy does not decrease a woman's risk for fracture (15— 


Figure 3. Mean percentage change from basellne to year 3 In 
bone mineral density (BMD). 
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Figure 4. Mean percentage change from baseline to year 3 in 
blochemical markers of bone turnover. 
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Data were obtained from per-protocol analyses. Data on urinary N- 
telopeptide cross-links of collagen type I and serum bone-specific alkaline 
phosphatase, respectively, were available in the following numbers of 
patients: 26 and 27 in the placebo/placebo group, 38 and 39 in the 
alendronate/placebo group, 72 and 74 in the conjugated estrogen (CE)/ 
placebo group, 35 and 36 in the combination therapy/combination ther- 
apy group, and 32 and 33 in the combination therapy/placebo group. 
Dotted lines represent placebo period. 


17). In a subset of 1720 women from the Framingham 
observational cohort study, use of estrogen during the 2 
years before the study visit resulted in a statistically signif- 
icant 66% reduction in hip fracture, whereas no significant 
reduction was noted in patients with past estrogen use 
(16). In the Study of Osteoporotic Fractures, a lower inci- 
dence of nonvertebral fractures was associated only with 
current use of hormone replacement therapy, not with pre- 
vious use (17). A study of 1327 Swedish women 50 to 81 
years of age showed that current users of hormone replace- 
ment therapy had a 65% lower incidence of hip fracture 
than did women who had never used estrogen. Former 
users within the past 5 years had a 24% lower incidence of 
hip fracture, but this value was not statistically significant 
(15). Our data may explain the finding that current estro- 
gen use is necessary for reduction in fractures. When estro- 
gen therapy is discontinued, bone mass decreases and pro- 
tection against fracture may be diminished. 

Our study has several limitations. First, we focused on 
differences in bone mineral density and safety of therapy. 
Measurement of fracture as an outcome was not a primary 
objective. However, recent data suggest that greater im- 
provements in bone mass with alendronate therapy lead to 
greater reduction in fractures (4, 5). Second, of the 425 
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postmenopausal women in the original study, 320 (75%) 
completed 2 years of treatment and 244 (57%) consented 
to the third year. Nevertheless, the study retained the 
power to show important differences regarding accelerated 
bone loss after discontinuation of hormone replacement 
therapy and continued improvement in bone mass during 
the third year of combination therapy. In addition, at the 
beginning of year 3, bone mineral density was similar in 
women taking estrogen or alendronate who were switched 
to placebo. The difference in the rate of bone loss in the 
estrogen group does not appear to be due to a difference in 
bone mineral density between the estrogen and alendro- 
nate groups at the beginning of year 3. Finally, the changes 
in bone mineral density represent mean changes of a group 
and may not be significant for a single patient, in whom 
the least significant change must be taken into account. For 
example, as a group, women who were taking estrogen and 
switched to placebo lost 1.896 of bone mineral density at 
the total hip, a statistically significant decrease. If the cal- 
culated precision error at the total hip was 1.296, a differ- 
ence of 3.396 would be needed to be 9596 confident of a 
statistically significant change in total-hip bone mineral 
density for an individual patient at follow-up. 

The biochemical markers of bone turnover in our 
study help explain some of the changes in bone mineral 
density observed during year 3. Women in the estrogen/ 
placebo group had an increase in urinary levels of N- 
telopeptide cross-links of collagen type I, a marker of bone 
resorption, that reached the postmenopausal baseline level, 
while bone mineral density decreased significantly at the 
spine and hip. However, increases in urinary levels of N- 
telopeptide cross-links of collagen type I were also noted in 
the other groups that discontinued active therapy, although 
the absolute level was less than that found in the estrogen/ 
placebo group and bone mineral density in these women 
did not change significantly. In contrast, women who con- 
tinued to take combination therapy for the third year 
maintained the previous level of urinary N-telopeptide 
cross-links of collagen type I in a premenopausal range, 
and bone mass of the spine and hip continued to improve. 
Although biochemical markers vary significantly from day 
to day (18—20), group changes in these markers with ther- 
apy are predictive of changes in bone mass (19) and par- 
tially reflect the changes in bone mass that we observed. 
Because a higher level of bone resorption may be an inde- 
pendent risk factor for fracture (21), further studies are 
needed to determine the clinical effect of an increase in 
bone resorption after discontinuation of antiresorptive 
therapy. 

Our study lays the foundation for a new and impor- 
tant area of investigation that is relevant to clinical prac- 
tice. In addition to examining bone mass improvements 
and fracture reduction with treatment, we must examine 
these outcomes when antiresorptive therapy is discontin- 


ued. 
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She works, always, against the fear of relapse. First come the headaches, which are 
not in any way ordinary pain (“headache” has always seemed an inadequate term 
for them, but to call them by any other would be too melodramatic). They infiltrate 
her. They inhabit rather than merely afflict her, the way viruses inhabit their hosts. 
Strands of pain announce themselves, throw shivers of brightness into her eyes so 
insistently she must remind herself that others can't see them. Pain colonizes her, 
quickly replaces what was Virginia with more and more of itself, and its advance is so 
forceful, its jagged contours so distinct, that she can’t help imagining it as an entity 


with a life of its own. 


Michael Cunningham 
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BRIEF COMMUNICATION 


Reversal of Warfarin-Induced Excessive Anticoagulation with 
Recombinant Human Factor Vila Concentrate 


Ruby Anne E. Deveras, MD, and Craig M. Kessler, MD 


Background: Bleeding associated with warfarin anticoagulation 
correlates directly to duration and degree of international normal- 
ized ratio (INR) elevation above the therapeutic range. Safe and 
rapid reversal of excessive anticoagulation is occasionally needed 
to treat or avoid hemorrhagic complications. 


Objective: To evaluate the efficacy and safety of human recom- 
binant factor Vila (rFVlia) concentrate in persons requiring rapid 
reversal of the effects of warfarin. 


Design: Uncontrolled case series. 
Setting: Academic medical center. 


Patients: 13 patients with critically increased INRs requiring im- 
mediate reversal of warfarin-induced anticoagulation. 


Measurements: Prothrombin time and INR were measured be- 
fore and after administration of varying doses of rFVIla. 


Results: Critically prolonged INR and bleeding complications 
were treated successively and rapidly in all patients, regardless of 
rFVila dose (range, 15 to 90 ug/kg of body weight). Indications 
for use of rFVIla included an INR greater than 10 in high-risk 
persons (n = 5), clinical hemorrhage (n = 4), and diagnostic or 
therapeutic procedures (n = 4). 


Conclusion: Safe, rapid, and effective administration of rFVlla 
corrects critically prolonged INRs and can avert or reverse bleeding 
associated with warfarin anticoagulation. 


Ann Intern Med. 2002;137:884-888. 
For author affiliations, see end of text. 
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arfarin, the most widely prescribed oral anticoagu- 

lant therapy in North America (1), is administered 
to treat or prevent primary and secondary venous and ar- 
terial thromboembolic complications. Prolonged use for 
many years may be necessary, particularly for treating 
symptomatic hypercoagulability, chronic atrial fibrillation, 
maintaining mechanical prosthetic heart valves, and pre- 
venting acute myocardial infarction and stroke (2). Warfa- 
rin therapy has a narrow risk-to-benefit profile. Its complex 
pharmacokinetics are influenced by concurrent medica- 
tions, ethanol ingestion, variability of vitamin K intake and 
absorption, and hepatic disease (3). Therefore, it is not 
surprising that the most common complication of warfarin 
use is adverse bleeding (4). 

For patients receiving warfarin, estimated yearly risks 
are 0.696 for fatal bleeding, 3.096 for major hemorrhage, 
and 9.696 for minor events (5). The incidence of bleeding 
complications is directly proportional to the intensity of 
anticoagulation (6) and time spent at a high international 
normalized ratio (INR) (7). Various strategies have been 
implemented to reverse warfarin-induced excessive anti- 
coagulation. In a patient with a prolonged INRs without 
active bleeding but with an anticipated high risk for bleed- 
ing, the INR can be decreased slowly by administering an 
exogenous source of vitamin K, (8). 

The reversal of active bleeding or excessively elevated 
INRs in patients with a high risk for bleeding requires 
rapid replacement of vitamin K~dependent coagulation 
proteins. This replacement has traditionally been achieved 
by transfusing fresh-frozen plasma (9) or prothrombin 
complex concentrates (10). Problems associated with trans- 
fusing fresh-frozen plasma are the long time necessary to 
administer large volumes, a patient’s inability to tolerate 
increases in intravascular volumes, and the potential for 
transmission of pathogenic blood-borne viruses (11) or pri- 
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ons. Prothrombin complex concentrates work very rapidly 
but may be thrombogenic (12) and may transmit non— 
lipid-enveloped pathogens. Therefore, it is important to 
identify alternative agents that are safe, reliable, and rapidly 
acting. 

We describe the successful use of recombinant factor 
Vila (rFVHa) concentrate in 13 adults receiving warfarin 
who required rapid reversal of a critically prolonged INR 
and excessive anticoagulation. 


METHODS 
Recombinant FVlla 

NovoSeven (Novo Nordisk, Princeton, New Jersey) is 
à genetically engineered concentrate of human coagulation 
FVHa, which is structurally similar to native human 
plasma-derived FVIIa. The FVII zymogen is synthesized 
in vitro by a baby hamster kidney-cell line, which is then 
auto-activated through sequential ion exchange chroma- 
tography. This process also enhances eradication of any 
contaminating murine viruses. No exogenous human serum 
proteins are used in the manufacturing procedure (13). 

The rFVIla product was developed to achieve hemo- 
stasis in persons with hemophilia who have allogeneic 
antibody inhibitors directed against factor VIII or IX. Es- 
sentially, rFVIa, complexed with tissue factor on phospho- 
lipid-rich membranes of activated platelets, mediates con- 
version of coagulation factor IX to [Xa and factor X to Xa. 
Subsequently, the prothrombinase complex (factors Xa and 
Va and phospholipid) produces a procoagulant “burst,” 
which is derived from prothrombin conversion to throm- 
bin (14). Thrombin then proteolyzes fibrinogen to fibrin, 
which is essential for thrombus formation and cross-link- 
ing. Clot stability is further promoted by rFVIIa- 
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induced activation of thrombin-activated fibrinolytic in- 
hibitor. 
Patients 

Between 1 September 1999 and 31 October 2001, we 
considered administration of rFVIla concentrate in pa- 
tients referred to the Hematology Service of Georgetown 
University, Washington, DC, for evaluation and rapid re- 
versal of anticoagulation effects produced by warfarin. 
Recombinant factor VIIa was prescribed when clinically 
significant bleeding was precipitated or exacerbated by an- 
ticoagulation; when persons assessed to be at high risk for 
bleeding (INR > 10) could not tolerate infusions of fresh- 
frozen plasma because of intravascular volume constraints 
or comorbid conditions; when very rapid warfarin reversal 
was required; or when interruption of anticoagulation was 
deemed risky but temporary moderation of warfarin was 
indicated (for example, for invasive therapeutic or diagnos- 
tic procedures). 

The dose of rFVIIa to be administered was based on 
the patient’s weight, rounded off to the closest vial size (1.2 
mg and 4.8 mg). The first patient received 90 pg/kg of 
body weight, the recommended dose for persons with he- 
mophilia and alloantibody inhibitors. Subsequent patients 
were treated with progressively lower doses as it became 
apparent that even doses in the 15 to 20 pg/kg range 
(Table) provided adequate hemostasis. Recombinant factor 
Vila was administered intravenously over 3 to 5 minutes. 
Prothrombin time and INR were obtained before and after 
treatment in all persons in order to monitor the effects on 
coagulation. In addition, factors II, VII, IX, and X activity 
levels were concurrently measured in four patients. One 
patient received rF VIa on two separate occasions. 


RESULTS 

Thirteen adult patients received decreasing single 
doses of rFVIIa concentrate as our experience and confi- 
dence in the product increased (Table). In all patients, the 
INR was immediately reduced after a single infusion 
(Figure). Prothrombin times and INRs slowly increased 
with time after administration of rFVIIa but remained be- 
low baseline levels for all patients. Subsequent manage- 
ment of patients after rFVIIa administration was individu- 
alized according to clinical situation and treatment goals. 
Most patients resumed warfarin therapy at appropriately 
adjusted doses within 12 hours after the INR normalized. 
Patients with an INR greater than 10 also received supple- 
mental vitamin K, for long-term protection against relapse. 

Four vitamin K-dependent coagulation proteins (fac- 
tors H, VIT, IX, and X) were assayed in four patients 1 hour 
before and 1 hour after rFVIIa infusion. The activity of 
these proteins was markedly deficient, which is consistent 
with the effects of warfarin. Of interest, the activity level of 
factors II, IX, and X did not appreciably increase after 
rFVIla treatment. However, FVII activity increased dra- 
matically (by more than 50096) (data not shown). 
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Context 


Traditional treatments (fresh-frozen plasma, prothrombin 
complex concentrate) for rapid reversal of excessive anti- 
coagulation from warfarin are limited by inconvenience 
and potentially serious side effects. 


Contribution 


This prospective case series showed that a single infusion 
of human recombinant factor Vila concentrate (rFVIla) 
immediately reduced international normalized ratios with- 
out adverse effects in 13 patients who needed rapid rever- 
sal of excessive warfarin-induced anticoagulation for vari- 
ous reasons. 








Cautions 








Before changing treatment policy on the basis of these 
preliminary findings, physicians should watch for con- 
trolled studies that compare outcomes, side effects, and 
costs in patients treated with rFVlia versus traditional 
therapies. 





~The Editors 


The clinical scenarios in this series varied but were 
typical of a large hospital experience. Four patients pre- 
sented with clinically significant hemorrhage, consisting of 
retroperitoneal bleeding, severe protracted epistaxis, tongue 
laceration, and an expanding facial and soft palate hema- 
toma. Immediate cessation of bleeding was clinically appar- 
ent after rFVlIa administration. Five patients required 
rapid reversal of anticoagulation effects before invasive, di- 
agnostic, or surgical interventions. These included removal 
of an arterial femoral sheath, removal of epidural and cen- 
tral venous catheters, closed fixation of a femoral neck frac- 
ture, and electrophysiologic studies with pacemaker place- 
ment. No adverse bleeding occurred in any persons during 
or after surgery. In several patients who had recurrent hy- 
percoagulable events or had previous episodes of heparin- 
induced thrombocytopenia, the risk for bleeding was re- 
duced without complete reversal of anticoagulation effects. 
Hemorrhagic complications were averted in patients with 
significant comorbid conditions (Table) and a high risk for 
bleeding, including an INR greater than 10, recent upper 
gastrointestinal bleeding or history of peptic ulcer disease, 
quantitative and qualitative platelet dysfunction, hemodi- 
alysis, and congestive heart failure. 

All patients had indications for chronic or lifelong use 
of warfarin before treatment with rFVIIa (Table). Most 
patients had received anticoagulation for at least 3 months. 
In one patient, initiation of warfarin therapy after surgery 
produced. excessive anticoagulation effects within 3 days. 


DISCUSSION 
This series represents the first substantial experience 
with rFVIIa concentrate to reverse the effects of excessive 
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Table. Characteristics of 13 Patients Treated with Recombinant Factor Vila* 











Patient Age Sex Reason for Comorbid Treatment rFVlla Dose INR PT 
Anticoagulation Conditions Indication (Total Dose) © go tec es 2 
Before After Before After 
Treatment Treatment Treatment Treatment 
y ng/kg (ug) 5 
1 81 M Chronic atrial fibrilla- Chronic renal insuf- Retroperitoneal 90 (6000) 9.95 2.37 51.1 21.4 
tion, cerebrovas- ficiency bleeding 
cular accident 
2 57 F Chronic atrial fibrilla- Hemodialysis Closed reduction 85 (4800) 4.91 1.35 33.3 15.2 
tion and internal 
fixation, left 
femoral neck 
fracture 
3 55 F Aortic valve replace- Congestive heart Critically elevated — 85 (4800) 720.00 4.20 760.0 302 
ment failure INR, increased 
risk for hemor- 
rhage, presyn- 
copal symp- 
toms 
4 67 F Congestive heart Peptic ulcer disease, Profuse, severe 70 (3600) 12.96 7.37 760.0 42.6 
failure, chronic recent upper gas- epistaxis 
atrial fibrillation trointestinal 
bleeding 
5 62 M Peripheral vascular Coronary artery Epidural catheter — 45 (2400) 8.25 1.94 45.6 19 
disease disease, unstable removal 
angina, hemodi- 
alysis 
6 55 F Heparin-induced Chronic lympho- Tongue lacera- 20 (1200) 13.90 5.86 44.8 37.1 
thrombocytopenia cytic leukemia tion 
7t 41 M  DVT, antiphospho- Chronic renal insuf- Arterial sheath 14 (1200) 3.37 1.67 26.5 17.4 
lipid antibody syn- ficiency, peptic removal, criti- 14 (1200) 14.93 3.65 59.0 26.5 
drome, heparin- ulcet disease, cally elevated 
induced recent upper INR, increased 
thrombocytopenia, gastrointestinal risk for hemor- 
hirudin antibodies bleeding rhage 
8 56 M Cerebrovascular acci- — Coronary artery Expanding facial 12 (1200) 5.81 2.93 29.8 17.8 
dent, mitral valve disease, conges- hematoma, 
replacement tive heart failure, pulmonary 
pulmonary edema, neuro- 
edema logic symptoms 
9 38 M — DVT, methyltetrahy- Coronary artery Critically elevated — 15 (1200) 6.20 2.09 35.8 19.3 
drofolate reduc- disease INR, easy 
tase and factor bruising, in- 
V Leiden gene creased risk for 
mutations hemorrhage 
10 74 M  Heparin-induced Thrombocytopenia, ^ Electrophysiologic — 12 (1200) 2.57 1.62 21. 27.0 
thrombocytopenia, chronic hemoly- study (abla- 
paroxysmal noc- Sis, peptic ulcer tion), pace- 
turnal hemoglo- disease maker place- 
binuria ment 
11 73 F Chronic atrial fibrilla- | Autologous stern- Removal of Hick- — 17 (1200) 1.85 0.73 18.0 10.6 
tion cell transplanta- man catheter 
tion 
42 44 M — Recurrent DVT Thrombocytopenia, Critically elevated — 15 (1200) 11.87 3.16 51.8 24.4 
alcohol abuse INR, increased 
risk for hemor- 
rhage 
13 81 F Ceberovascular acci- Dilated cardiomy- Critically elevated 25 (1200) 8.95 3.16 43.1 244 
dent opathy with con- INR, increased 
gestive heart risk for hemor- 
failure rhage 





* DVT = deep venous thrombosis; F 
t Patient 7 received treatment twice. 


warfarin-induced anticoagulation. Thirteen persons who 
had been taking warfarin received rF VIIa to treat active, 
symptomatic bleeding; to ameliorate high risks for bleed- 
ing; or to reverse anticoagulation preceding invasive diag- 
nostic or therapeutic interventions. The regimen was safe, 
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= female; INR = international normalized ratio; M = male; PT = prothrombin time, rFVIHa = recombinant factor VIa. 


rapidly acting, and effective in all patients. Substantially 
lower doses than those recommended for persons with he- 
mophilia and alloantibody inhibitors were used to achieve he- 
mostasis, perhaps reflecting the otherwise normal coagulation 
mechanism in patients with warfarin-induced anticoagulation. 


www.annals.org 
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Figure. The Intemational normalized ratios (INRs) of 13 
patients relative to treatment with recombinant factor Vila. 





The 0 on the x-axis represents the time at which the dose was adminis- 
tered. Each line represents a patient with his or her INR. The trends in 
INR and prothrombin time improvement were identical for all patients. 


Preclinical studies in rats (15) and normal humans | 


who ingested acenocoumarol (16) have demonstrated the 
safety and feasibility of rF VIIa use in the clinical setting. 
Recent anecdotal reports have supported the potential ef- 
fectiveness of rF VIIa for reversing warfarin-induced exces- 
sive anticoagulation to facilitate surgery (17) or treat seri- 
ous bleeding complications (18, 19). Our series extends the 
clinical experience with rFVIIa outside the hemophilia 
population and shows the ease and flexibility of rFVIIa 
administration in patients who require moderation of anti- 
coagulation effects but are concurrently at increased risk 
for hypercoagulable events if their anticoagulation was 
completely reversed. Examples include our patient with 
active heparin-induced thrombocytopenia and hirudin an- 
tibodies and our patients with mechanical heart valves, in 
whom only brief interruptions of anticoagulation are 
desirable. 

A limitation of using rFVIla is the inability to monitor 
or predict hemostatic efficacy in the laboratory. Prothrom- 
bin times and FVII activity levels do not correlate. There- 
fore, we relied on clinical assessment, that is, cessation of 


bleeding, stability of hematocrit, and other clinical mea- - 


sures. The lack of rFVIIa effects on other vitamin K- 
dependent clotting factors corroborates the hypothesis that 
the “thrombin burst” generated on activated platelet sur- 
faces is critical to the hemostatic success of rFVIIa. 
Recombinant factor VIIa concentrate will not transmit 
blood-borne pathogens. Its high specific activity obviates 
the volume constraints of replacement therapy with fresh- 
frozen plasma and substantially reduces the time necessary 
for administration and for achieving adequate hemostasis. 
Despite the rare reports of hypercoagulable complications 
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associated with rFVIIa (20), no thromboembolic events 
were observed in our small series, which included elderly 
persons with underlying atherosclerosis. 

Adequate hemostasis was achieved with very low doses 
(range, 15 to 20 ug) of rFVIIa. As a result, our regimen is 
more cost competitive with fresh-frozen plasma. Because 
rFVIIa concentrate is expensive (approximately $1.40/pg 
Average Wholesale Price in 2002), our Blood Bank moni- 
tors requests for rFVlIIa with individual patient assessment 
by hematologists for off-label indications. Institutional 
guidelines for rFVIIa reversal of excessive warfarin-induced 
anticoagulation would be prudent. 

In summary, rFVIIa concentrate was used successfully 
and safely to reverse warfarin toxicity in a diverse popula- 
tion of patients. Prospective studies are necessary to deter- 
mine the most optimal and cost-effective dosing regimen. 
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“Are you being properly looked after?” Bergotte asked me. “Who is treating you?” | 
told him that | had seen, and should probably go on seeing, Cottard. “But that's not 
at all the sort of man you want!" he told me. "I know nothing about him as a 
doctor. But I've met him at Mme Swann's. The man's an imbecile. Even supposing 
that that doesn't prevent his being a good doctor, which | hesitate to believe, it does 
prevent his being a good doctor for artists, for intelligent people. People like you 
must have suitable doctors, | would almost go so far as to say treatment and 
medicines specially adapted to themselves. Cottard will bore you, and that alone will 
prevent his treatment from having any effect... How do you expect Cottard to be 
able to treat you? He has made allowances for the difficulty of digesting sauces, for 
gastric trouble, but he has made no allowance for the effect of reading 


Shakespeare." 


Marvel Proust 


Remembrance of Things Past (Within a Budding Grove) 


New York: Vintage Books; 1981:614 
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Boston, MA 02115 
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acknowledged. Please include a complete citation (along with page number on which the quotation was 


found), as done for any reference. The Editor 


888) 3 December 2002] Annals of Internal Medicine| Volume 137 * Number 11 


www.annals.org 


COMPLEMENTARY AND ALTERNATIVE MEDICINE SERIES 
Series Editors: David M. Eisenberg, MD, and Ted J. Kaptchuk, OMD 





ACADEMIA AND CLINIC 


Advising Patients Who Seek Complementary and Alternative Medical 


Therapies for Cancer 


Wendy A. Welger, MD, PhD; Michael Smith, MR PharmS, ND; Heather Boon, BScPhm, PhD; Mary Ann Richardson, DrPH; 


Ted J. Kaptchuk, OMD; and David M. Eisenberg, MD 


Many patlents with cancer use complementary and altemative 
medical (CAM) therapies. Physicians need authoritative informa- 
tion on CAM theraples to responsibly advise patlents who seek 
these Interventions. This article summartzes current evidence on 
the efficacy and safety of selected CAM theraples that are com- 
monly used by patients with cancer. The following major catego- 
ries of Interventions are covered: dietary modification and supple- 
mentation, herbal products and other biological agents, 
acupuncture, massage, exercise, and psychological and mind- 
body theraples. Two categories of evidence on efficacy are con- 
sidered: possible effects on disease progression and survival and 
possible palliative effects. In evaluating evidence on safety, two 


n this article, we summarize the current scientific medical 

literature on complementary and alternative medical 
(CAM) therapies commonly used by persons with cancer. 
We focus on evidence about disease progression and palli- 
ation rather than cancer prevention. For this paper, we 
define CAM therapies as interventions not generally avail- 
able in hospital-based oncology practices in the United 
States, with the understanding that some of these therapies 
are gaining acceptance in the conventional realm and may 
eventually fail to meet our current definition (1). We 
examine dietary modification (fat reduction and radical di- 
etary regimens); supplementation with antioxidant vita- 
mins, soy, herbs, and other “natural products”; acupunc- 
ture; massage; exercise; and psychological and mind—body 
interventions. Although patients with cancer often use spir- 
itual approaches, these approaches are beyond the scope of 
this paper. For supplements, we present major categories of 
adverse effects and interactions with conventional treat- 
ments. Finally, we propose a strategy to engage patients 
who seek advice about CAM therapies. 


METHODS 

We collected references from the following sources: 
databases (searched without restriction to particular years), 
including MEDLINE, CANCERLIT, AMED, EMBASE, 
and PsycINFO; Web sites, including the Longwood 
Herbal Task Force (www.mcp.edu/herbal/), the Center for 
Alternative Medicine Research in Cancer at the University 
of Texas-Houston Health Science Center (www.sph.uth.tmc 
.edu:8052/utcam/therapy.htm; updated information cur- 
rently available at www.mdanderson.org/cimer), and the 
National Cancer Institute. (www.cancer.gov/cancerinfo/ 
treatment/cam); Medscape's Hematolegy-Oncology Med- 
Pulse (electronic newsletter; subscription available at www 
.medscape.com); Media Watch (electronic mailing list 
on cancer news; subscription available through lpchef 


types of risk are considered: the risk for direct adverse effects and 
the risk for interactlons with conventional treatments. For each 
therapy, the current balance of evidence on efficacy and safety 
points to whether the therapy may be reasonably recommended, 
accepted (for example, dietary fat reduction in well-nourished 
patients with breast or prostate cancer), or discouraged (for ex- 
ample, high-dose vitamin A supplementation). This strategy al- 
lows the development of an approach for providing responsible, 
evidence-based, patient-centered advice to persons with cancer 
who seek CAM theraples. 


Ann intem Med. 2002;137:889-903. 
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@earthlink.net); bibliographies prepared by experts; rec- 
ommendations of colleagues; and citations of papers iden- 
tified from the preceding sources. 

In evaluating efficacy of a therapy, we gave results of 
randomized, controlled trials (RCTs) the highest priority. 
We evaluated results of uncontrolled trials or observational 
data only if no RCTs had been completed, and we did not 
consider evidence from these sources to be conclusive. In 
evaluating safety of a therapy, we considered both preclin- 
ical and clinical data, although we most heavily weighted 
clinical reports of life-threatening or permanently disabling 
adverse events. 

One of the authors is an employee of the National 
Center for Complementary and Alternative Medicine 
(NCCAM) at the National Institutes of Health; therefore, 
NCCAM approval of the article was required at the time of 
submission for publication. With this exception, the fund- 
ing agencies had no role in the collection, analysis, and 
interpretation of the data or the decision to submit this 
article for publication. 


CRITERIA FOR ADVICE ON CAM THERAPIES 

In Table 1, we propose criteria for placing individual 
therapies along a continuum that ranges from “recom- 
mend” to “accept” to “discourage” (2). These criteria allow 
physicians to use existing data to provide evidence-based 
advice to patients. We apply these criteria to the therapies 
evaluated in this paper. 


EVIDENCE ON EFFICACY AND SAFETY OF CAM 
THERAPIES 
Tables 2 and 3 briefly summarize the therapies 


reviewed. 
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Table 1. Criteria Used To Determine Whether a Complementary and Alternative Medical Therapy May Reasonably Be Recommended, 
Accepted, or Discouraged by Physicians* 





Requirements 


Basic 


Efficacy 


Safetyt 





Recommend 


Evidence supports both efficacy 
and safety 


223 RCTs have evaluated the 
therapy 

275% of trials support efficacy 
or a meta-analysis of trials 
supports efficacy 

For =3 of the trials that 

support efficacy: 

Trial has >50 patients and 
Trial is of adequate qualityt 

Evidence supporting efficacy 
must come from >41 research 
team 


Any documented adverse 
events associated with the 
therapy are minor (not 
life-threatening or 
permanently disabling) 

and 

Based on current information, 
no obvious theoretical 
potential for major 
(life-threatening or 
permanently disabling) 
adverse events exists 


Accept; May Consider 
Recommending 


Evidence supports both efficacy 
and safety 


21 RCT has evaluated the 
therapy 

>50% of trials support efficacy 

Evidence supporting efficacy 
fails to meet the criteria for 
therapies that may be 
recommended 


Any documented adverse 
events associated with the 
therapy are minor (not 
life-threatening or 
permanently disabling) 

and 

Based on current information, 
no obvious theoretical 
potential for major 
(life-threatening or 
permanently disabling) 
adverse events exists 


Accept 


Evidence on efficacy is inconclusive 
but evidence supports safety 


Existing evidence is inadequate to 
conclude whether the therapy is 
effective or ineffective 

Data on efficacy fail to meet the 
criteria for considering 
recommendation 

Data on efficacy fail to meet the 
criteria for discouragement 


Any documented adverse events 
associated with the therapy are 
minor (not life-threatening or 
permanently disabling) 

and 

Based on current information, 
no obvious theoretical 
potential for major 
(life-threatening or 
permanently disabling) 
adverse events exists 


Discourage 


Evidence indicates either inefficacy 
or serious risk 


222 RCTs have evaluated the 
therapy 

=67% of trials suggest that the 
therapy is ineffective 

For =2 of the trials that suggest 

lack of efficacy: 

Trial has >50 patients and 
Trial is of adequate qualityt 


There is reliable documentation of 
a major (life-threatening or 
permanently disabling) adverse 
event occurring in association 
with the therapy 

or 

Based on current information, 

a theoretical potential for major 
adverse events exists 





* RCT = randomized, controlled trial. 


T Study quality 
suggested by R 








s assessed for two types of therapies: those supported by RCTs of adequate number and size to qualify for recommendation and those with inefficacy 


s of adequate number and size to qualify for discouragement. Quality was assessed by using the Jadad scale, a validated instrument that assigns scores for 


randomization, blinding, and reporting of withdrawals (3). Studies were rated by 2 authors: discrepancies were resolved by discussion. If double-blinding of a given TBEADY 
was both practical and ethical, an aggregate score of 3 points (of à maximum of 5) was considered adequate. If double-b. linding was impractical or unethical, a score of 2 points 


(of a maximum of 3 for unblinded studies) was considered adequate. 
+ In some instances, a given therapy appears to pose a greater risk 
increased risk for bleeding); the therapy should therefore be avoided by 
therapy will be qualified by a list of specific contraindications. 


Dietary Modification and Supplementation 
Dietary Fat Reduction 

Dietary fat reduction has received attention in the 
treatment of both breast and prostate cancer. With regard 
to breast cancer, reduction of fat intake has been shown to 
reduce estrogen levels in both premenopausal and post- 
menopausal women (4). Survival of postmenopausal pa- 
tients with resected breast cancer is greater in Japan, where 
diets are low in fat, than in the United States (5). However, 
differences between American and Japanese diets go be- 
yond fat content; in particular, soy consumption is higher 
in Japan. The Nurses’ Health Study (a cohort study) did 
not find evidence of a strong adverse effect of high postdi- 
agnostic fat intake on survival (6). The Women's Interven- 
tion Nutrition Study (WINS), an ongoing RCT testing the 
hypothesis that postdiagnostic reduction of fat intake (to 
15% of total calories) will increase survival, should provide 
more definitive information (Appendix Table 1, available 
at www.annals.org) (5). Currently, evidence is inadequate 
to recommend dietary fat reduction in women with breast 
cancer. However, it is reasonable to accept fat reduction in 
well-nourished patients who elect to try this approach. 

Epidemiologic studies suggest that factors in the 
American diet may promote the progression of latent pros- 
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for a particular group of patients (egu patients undergoing radiation or chemotherapy or patients at 
that group, In such cases, the conclusion that it is generally reasonable to recommend or accept a 


tate cancer to the clinical stage. Autopsy studies show that 
latent prostate cancer occurs at equal rates in men of Asian 
countries and the United States, whereas clinical prostate 
cancer is much more common in the United States. 
Within a generation, Japanese and Chinese men who im- 
migrate to the United States develop a risk for clinical 
cancer that approaches the U.S. average (7). The hypoth- 
esis that fat is at least one contributing dietary factor is 
supported by several observational studies that suggest a 
positive association between intake of saturated or animal 
fat and the progression of prostate cancer (8—11). In sum- 
mary, observational data suggest that reduction of satu- 
rated or animal fat might slow progression of prostate can- 
cer, but data from randomized dietary intervention trials are 
needed to support specific dietary advice. As with breast can- 
cer, it is currently reasonable for physicians to accept dietary 
fat reduction in well-nourished men with prostate cancer. 


Radical Dietary Regimens 

Space does not permit evaluation of all radical dietary 
regimens used by patients with cancer. Our discussion of 
macrobiotics, a regimen that has yielded well-publicized 
testimonials of cancer remission (12, 13), is intended to 
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Scientific evidence on the potential benefits of macrobiotic 
diets for patients with cancer is limited to two retrospective 
studies with serious methodologic flaws (17). No RCTs of 
macrobiotics have been conducted. 

Potential risks are associated with macrobiotics. The 
macrobiotic philosophy may lead patients to delay or dis- 


demonstrate an evaluative approach that can be applied in 
consideration of other regimens. 

Macrobiotic diets are mainly vegetarian, consisting 
primarily of whole grains (14, 15). Macrobiotic diets are 
low in fat, and some are high in phytoestrogens (including 
isoflavonoids, which are derived primarily from soy) (16). 


Table 2, Complementary and Altemative Medical Therapies Intended To Affect Disease Progression and Patient Survival* 





CAM Therapy Efficacy—Level of Efficacy-—Direction of Level of Risk§ Contra- Reasonable Advice‘ References 
Evidencet Evidencet (In the Absence Indications] (in the Absence of 
. of Specific Contra- Specific Contra- 
indications) indications) 
Reduction of fat 2 c > ; 1 N Accept and monitor 6 
intake for breast 
cancer 
Reduction of fat l-2 = 1 N Accept and monitor 8-11 
Intake for prostate j 
cancer 
Macrobiotic diet ill > 2 EN Accept and monitor 16, 17, 19 
Vitamin A i (2 RCTs, n = 307 — 6 AT Discourage and 25, 27, 29-32 
. and n = 29 133)** monitor : 
Vitamin C 1(2 RCTs, n = 100 1 2 A,B a Discourage and 33-38 
and n = 150) ; monitor 
Vitamin E for latent 1 (1 RCT, n = 29 133) t (logical extension of 1 A,B ' Accept (may con- 27, 37, 40 
prostate cancer study results)tt slder recommend- 
ing) and monitor 
Vitamin E for cancer in > 1 A,B Accept and monitor 37, 40, 173 
other than latent 
prostate cancer 
Soy for breast cancer MT > 4 A,B,E Discourage and 41-44, 61, 
monitor 67-71 
Soy for prostate ' D A 1 A, B `; Accept and monitor 7, 41, 42, 71 
cancer 3 i 
PC-SPES | (1 RCT, n = 90; only — 6 C PC-SPES currently 73, 76-81, 
preliminary report unavailable 91-93 
avallable) 
Shark cartilage IH -> 3 H, An Accept and monitor 94-97, 99-102 
Mind-body therapies 1 (10 RCTs, n = — 2 ' Accept and monitor 133, 137, 142, 
63-271; 1 quasi- 150-159 
randomized tral, 
m= 94) 





* PC-SPES = prostate cancer and “hope” (in Latin); RCT = randomized, controlled trial. 

t Level of evidence: Taken from criteria of U.S. Preventive Services Task Force (195). I = evidence obtained from at least one properly designed RCT; JI-1 = didas 
obtained from well-designed controlled trials without randomization; I-2 = evidence obtained from well-designed cohort or case-control analytic studies, preferably from 
more than one center or research group; Il-3 = evidence obtained from multiple time series with or without the intervention; III = opinions of respected authorities, based 
on clinical experience, descriptive studies, or reports of expert committees. 

t Direction of evidence: f = current evidence suggests therapy is effective; | = current evidence suggests therapy is not effective; — = current evidence is inconclusive. 
Z = current evidence is mixed, but most studies suggest therapy is effective; \ = current evidence is mixed, but most studies suggest therapy is not effective. 

S Level-of risk: Level 4 or higher indicates that it is prudent to. discourage a therapy. 6 = documentation of major (life-threatening or permanently disabling) adverse event 
that occurred in association with therapy in multiple instances with causal relationship established; 5 = documentation of major adverse event that occurred in association 
with therapy; 4 ™ theoretical possibility of major adverse event occurring as a result of therapy (based on current understanding of mechanism of action or preclinical 
dara) but no clinical cases documented to date; 3 = documentation of minor adverse event that occurred in association with therapy; 2 = theoretical possibility of minor 
adverse event occurring as a result of therapy but no clinical cases documented to date; and 1 = no adverse events documented and, theoretically, adverse events seem 


unlikely, 

|| Contraindications: A = antioxidant. Avoid concurrent use with radiation or chemotherapy (see text for current evidence supporting this contraindication). An = potential 
inhibitor of angiogenesis. Avoid in pregnancy, chiklhood, the perioperative period and in patients with vascular insufficiency (including coronary artery disease). 
B = potential risk for bleeding. Avoid in patients who are receiving anticoagulant therapy or who are thrombocytopenic (for oral agents, also avoid during perioperative 
period). C = no data on use in combination with radiation or cytotoxic chemotherapy. Until more evidence is gathered, it is prudent to avoid concurrent use. 
E = phytoestrogen. Avoid in women with breast cancer, especially those with estrogen receptor tive tumors. In particular, patients taking tamorifen should be warned 
of potential interaction. Also avoid in women with endometrial cancer. (See discussion in text Pn supplementation, which presents the current evidence supporting this 
contraindication.) H = high calcium content. Avoid in patients with history of hypercalcemia. N = restrictive diet. Avoid in patients with poor nutritional status. 
T = teratogen. Avoid in patients who may be pregnant. 

4] Criteria for final advice: See Table 1. 

** See text for full discussion of these RCTs and data from other trials that raise questions about the findings of these two studies. 

+t In this study (27), persons taking vitamin E had a significantly decreased incidence of clinica! prostate cancer, but the effect on the incidence of larent prostate cancer was 
not significant. These findings suggest that vitamin E supplementation may prevent progression of latent prostate cancer to clinical prostate cancer. 
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Table 3. Complementary and Alternative Medical Therapies Intended for Palliation of Symptoms Associated with Cancer or Side 


Effects of Conventional Treatment* 














CAM Therapy and Problem Efficacy—Level of Efficacy— Level of Risk§ Contra- Reasonable Advice References 
Evidencet Direction of (in the Absence indicationsl| (in the Absence of 
Evidencet of Specific Contra- Specific Contra- 
indications) indications) 

Acupuncture for (6 RCTs, n = 10-104) 1 3 B Accept (may consider — 103-109, 119-121 
chemotherapy-related nausea recommending) 
and vomiting and monitor 

Acupuncture for chronic pain H — 3** B Accept and monitor 103, 111-121 
(related to underlying disease 
or conventional treatment) 

Massage for anxiety (2 RCTs, n = 7 and f 3 Btt (see text for Accept (may consider 122, 123, 129, 130, 

n 34) other recommending) 196, 197 
cautions) and monitor 

Massage for pain (related to (3 RCTs, n = 34-103) — 3 Btt (see text for Accept and monitor 122, 124, 125, 129, 
underlying disease or other 130, 196, 197 
conventional treatment) cautions) 

Massage for nausea (related to (1 RCT, n = 34) T 3 Btt (see text for Accept (may consider 122, 129, 130, 196, 
autologous bone marrow other recommending) 197 
transplantation) cautions) and monitor 

Massage (manual lymph (1 RCT, n = 28; 1 | 2 See text for Accept (may consider 126, 127 
drainage) for lymphedema quasi-randomized cautions recommending) 

trial, n = 40) and monitor 

Exercise to improve physical (3RCTs n = 62-123; {Ft 2 See Appendix Accept (may consider — 198-202 
function and psychological 2 quasi-randomized Table 688 for recommending) 
and physical symptoms in trials, n = 50 and cautions and monitor 
patients receiving n 62) 
conventional therapy 

* RCT = randomized, controlled trial. 
+ Level of evidence: Taken from criteria of U.S. Preventive Services Task Force (195). L evidence obtained from at least one properly designed randomized, controlled trial: 


H-1 = evidence obtained from well-designed controlled trials without randomization; [1-2 = evidence obtained from well-designed cohort or case- control analytic studies, 
p i E . . a ` - H ` H " Ys, p 
preferably from more than one center or research group; H-3 = evidence obtained from multiple time series with or without the intervention; and HI = opinions of respected 


authorities, based on clinical experience, descriptive studies, or reports 
t Direction of evidence: 1 = current evidence suggests therapy is effec 
Z = current evidence is mixed, but most studies suggest therapy is 
S Level of risk: Level 4 or higher indicates chat it is prudent to discoura 






o 


of expert committees. 


| = current evidence suggests therapy is not effective; — = current evidence is inconclusive: 
ei \ = current evidence is mixed, but most studies suggest therapy is not effective. 
: a therapy. 6 
that occurred in association with therapy in multiple instances with causal relationship established: 5 = documentation of major adverse event that occurred in ass 


documentation of major (life-threatening or permanently disabling) adverse event 
ociation 





with therapy; 4 = theoretical possibility of major adverse event occurring as a result of therapy (based on current understanding of mechanism of action or preclinical data) 


but no clinical cases documented to date; 3 = documentation of minor adverse event that occurred in 






event occurring as a 
| Contraindications: / 


sult of therapy but no clinical cases documented to dare; and 





ssociation with therapy; 2 = theoretical possibility of minor adverse 


= no adverse events documented and theoretically, adverse events seem unlikely. 
= antioxidant. Avoid concurrent use with radiation or chemotherapy (see text for current evidence supporting this contraindication). An = potential inhibitor 
of angiogenesis. Avoid in pregnancy, childhood, the perioperative period and in patients with vascular insufficiency (including coronary artery disease 





). B = potential risk for bleeding. 


Avoid in patients who are receiving anticoagulant therapy or who are thrombocytopenic (for oral agents, also avoid during perioperative period), C = no data on use in combination 


with radiation or cytotoxic chemotherapy. Until more evidence is gathered. it is prudent to avoid concurrent use. E = phytoestrogen. Avoid in women with breast cancer, especi 
those with estrogen receptor-positive tumors. In particular, patients taking tamoxifen shou 


ld be warned of potential interaction. Also avoid in women with endometrial cancer. 









discussion in text of soy supplementation, which presents the current evidence supporting this contraindication.) H = high calcium content. Avoid in patients with history of 
hypercalcemia, IN = restrictive dict. Avoid in patients with poor nutritional status. T = teratogen. Avoid in patients who may be pregnant. 


Criteria for final advice: See Table 1. 


** Although there have been case reports of more serious adverse events (such as pneumothorax}, such incidents are very unlikely when accepted techniques are used by a 


competent practitioner. 


+t This contraindication applies to deep tissue or forceful massage; gentle massage (including manual lymph drainage, a specialized form of massage used for lymphedema) 


may be used with caution in patients at increased risk for bleeding. 


tt All trials reported benefits for at least one of the following outcomes: physical function, psychological distress, and physical symptoms. 


§§ Available at www.annals.org. 


continue conventional therapy (14, 18). Limited data sug- 
gest that macrobiotic diets may alter the metabolism of 
some drugs (19). Although it seems that a carefully formu- 
lated macrobiotic diet can provide adequate nutrition (20, 
21), it seems prudent to avoid highly restrictive diets in 
poorly nourished patients (22). Because some macrobiotic 
diets have a high phytoestrogen content, it seems prudent 
to discourage their use by women with breast cancer (es- 
pecially those who have estrogen receptor-positive tumors 
or who are taking tamoxifen) or endometrial cancer (see 
discussion of soy). 

For well-nourished patients who do not have breast or 


89213 December 2002 | Annals of Internal Medicine| Volume 137 ¢ Number 11 





endometrial cancer, it seems reasonable to accept macrobi- 
otics as an adjunct to conventional treatment. Physicians 
should closely monitor patients who are following macro- 
biotic diets for signs of malnutrition or altered metabolism 
of conventional medications. 


Antioxidant Vitamin Supplementation 

The antioxidant vitamins include vitamin A (compris- 
ing both retinol and its carotenoid precursors), vitamin C, 
and vitamin E (23, 24). Because oxidative damage to celis 
might increase the risk for cancer, it is plausible that anti- 
oxidants could help in the primary prevention of cancer; 
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however, their potential role in the progression of cancer is 
less clear. Aside from their antioxidant activity, these vita- 
mins might possibly affect cancer progression through such 
mechanisms as inducing cellular differentiation or enhanc- 
ing immune function (23, 25, 26). 

The combination of antioxidants with radiation ther- 
apy or chemotherapy causes special concern. We discuss 
this topic later in the paper. 

Vitamin A: Specific retinoids (retinol analogues) are 
used as differentiation agents in the conventional medical 
treatment of certain cancers; the most notable example is 
all-trans retinoic acid, which is commonly used to induce 
remission in acute promyelocytic leukemia. However, little 
evidence exists on the possible effects of nonprescription 
vitamin A supplements on cancer progression. One RCT 
suggested that vitamin A might actually promote progres- 
sion of latent prostate cancer to the clinical stage (with 
vitamin A, the incidence of clinical cumors increased, 
whereas the incidence of latent tumors did not) (27). Two 
other RCTs failed to find any effect of vitamin A on the 
overall incidence of prostate cancer; however, these studies 
did not distinguish between latent and clinical cancer (28, 
29). In an RCT of vitamin A as adjuvant therapy in pa- 
tients with stage I non-small-cell lung cancer after curative 
resection, vitamin A failed to show benefits in terms of 
tumor recurrence or overall survival, although it seemed to 
prevent the development of second primary tumors related 
to tobacco consumption (30). Two much larger RCTs have 
suggested that vitamin A may actually increase the inci- 
dence of lung cancer in high-risk populations (29, 31, 32). 

The toxic syndrome known as hypervitaminosis A re- 
sults from intake of very large doses cf vitamin A in the 
form of retinol (this syndrome is not seen with intake of 
large doses of carotenoids) (25). Two of the trials described 
earlier (30, 32) administered retinol. Although no signs of 
hypervitaminosis A were reported in the trial that admin- 
istered approximately eight times the recommended daily 
allowance (RDA) (32), typical manifestations of hypervita- 
minosis A (including hepatotoxicity) were noted in the trial 
that administered approximately 100 times the RDA (24, 30). 

The limited available data suggest little benefit of 
high-dose vitamin A supplementation and some potential 
harm. Therefore, at present, it seems prudent to discourage 
vitamin A supplementation in excess of the RDA. 

Vitamin C: Data on vitamin C and cancer progression 
are limited. Two RCTs (n = 100 and n = 150), both of 
adequate quality, failed to show any benefit of high-dose 
vitamin C in patients with advanced cancer (Table 1) 
(Appendix Table 2, available at www.annals.org) (33, 34). 
Concerning safety, several studies have found that vitamin 
C has anticoagulant effects (35-38). On the basis of the 
apparent lack of efficacy of vitamin C, it seems reasonable 
for physicians to discourage patient use of high-dose vita- 
min C to treat cancer, For patients who are thrombocyto- 
penic, are taking medications with anticoagulant effects, or 
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are undergoing surgery, the risk for bleeding is an addi- 
tional reason to avoid high-dose vitamin C. 

Vitamin E: One RCT suggests that vitamin E supple- 
mentation (at a dose of approximately three times the 
RDA) may prevent progression of latent prostate cancer to 
clinical cancer (27, 39); however, data are lacking on vita- 
min E and the progression of clinical cancer. With regard 
to safety, vitamin E has been shown to diminish platelet 
function (37, 40). Although it seems generally reasonable 
for physicians to accept patients' use of vitamin E to treat 
prostate cancer, patients who are thrombocytopenic, are 
taking medications with anticoagulant effects, or are un- 
dergoing surgery should avoid high-dose vitamin E. 


Soy Supplementation 

Soy may contribute to the suggested protective effects 
of the Japanese diet on breast cancer survival and progres- 
sion of latent prostate cancer to the clinical stage (5, 7, 41, 
42). Soy products are the major dietary source of isofla- 
vonoid phytoestrogens (41, 42). Isoflavonoids could affect 
cancer progression through several possible mechanisms. 

The weak estrogenic effects of isoflavonoids are of par- 
ticular interest in relation to breast and prostate cancer. 
Several studies have focused on mechanisms by which 
isoflavonoids might limit activity of endogenous sex hor- 
mones. Isoflavonoids compete with estradiol for binding 
sites (as does the antiestrogen tamoxifen) (43). However, in 
vitro data suggest that, at physiologically relevant concen- 
trations, it is possible for isoflavonoids to enhance rather 
than inhibit the proliferative effects of estradiol on 
estrogen-dependent breast cancer cells (44). Isoflavonoids 
inhibit enzymes involved in estrogen and androgen synthe- 
sis (45, 46), and, by stimulating production of sex hor- 
mone- binding globulin, could reduce activity of both es- 
tradiol and testosterone (47). However, it is not clear that 
clinically significant effects on sex hormone synthesis or 
levels of sex hormone- binding globulin would occur at 
physiologically relevant concentrations (43, 45—48). Sev- 
eral RCTs have studied the hormonal effects of increasing 
isoflavonoid intake in women; most have not demon- 
strated significant decreases in estrogen levels or increases 
in sex hormone- binding globulin (49—56). In men, isofla- 
vonoids might reduce testosterone levels by acting on the 
hypothalamus and pituitary gland (as does the synthetic 
estrogen diethylstilbestrol [DES]), although RCTs to date 
do not support such an effect (57, 58). 

Potential antitumor effects of the isoflavonoid 
genistein go beyond interactions with sex hormones— 
inhibition of tyrosine kinases (59) and topoisomerase II 
(60), suppression of in vitro cell proliferation (41, 43, 47, 
60-63), and inhibition of angiogenesis in vitro (64, 65). 
However, these effects require concentrations that may ex- 
ceed levels attainable in vivo with oral administration (43, 
48). Studies of oral genistein supplementation in animal 
models of hormone-independent cancer have produced 


mixed results (63, 66). 
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In breast cancer, the net effects of isoflavonoids will be 
determined by the balance of three factors: pro-estrogenic 
effects, potential inhibition of the effects of endogenous 
estrogens, and possible antitumor effects unrelated to es- 
trogenic activity. No clinical data are currently available on 
the effects of soy supplementation on breast cancer pro- 
gression, but evidence suggests that harmful pro-estrogenic 
effects may occur in some patients (43, 44, 61, 67—70). 
Dietary soy can stimulate the growth of estrogen-depen- 
dent tumors in mice, and two small studies suggest chat soy 
supplementation may cause estrogenic stimulation of the 
breasts in premenopausal women (67-69). 

At present, it seems prudent to discourage soy supple- 
mentation in women with breast cancer (especially those 
with estrogen receptor—positive tumors) or endometrial 
cancer. Because data obtained from an animal study indi- 
cate that genistein can negate the inhibitory etfect of ta- 
moxifen on breast cancer growth, women taking tamoxifen 
should especially avoid soy supplements (70). 

No published clinical studies evaluate the effects of soy 
supplements on prostate cancer progression. However, un- 
like with breast cancer, the pro-estrogenic activity of isofla- 
vonoids might possibly have benefits in prostate cancer. A 
federally funded RCT is currently testing isoflavonoids as 
an adjunct to androgen ablation therapy (Appendix Table 
3, available at www.annals.org). Currently, it seems reason- 
able to accept the use of soy supplements by patients with 
prostate cancer who elect to try them. 

Because isoflavonoids have antioxidant activity, the 
combination of soy supplements with radiation therapy or 
chemotherapy causes special concern (42). Isoflavonoids 
may inhibit platelet aggregation in nonhuman primates 
(71); thus, it seems prudent for patients who are thrombo- 
cytopenic, are taking medications with anticoagulant ef- 
fects, or are undergoing surgery to avoid soy supplements. 


Herbal Products and Other Biological Agents: Selected 
Examples 

Given the numerous herbal products and other biolog- 
ical agents used by patients with cancer, discussion of all 
such supplements is beyond the scope of this paper. In- 
stead, we focus on PC-SPES and shark cartilage as exam- 
ples of supplements that are purported to slow disease pro- 
gression. Our discussion of these examples demonstrates an 
evaluative approach that can be applied to other supplements. 


PC-SPES 

PC-SPES (“PC” refers to prostate cancer; "spes" 
means "hope" in Latin) (BotanicLab, Brea, California) is 
purported to slow the progression of prostate cancer and to 
increase quality of life. It is an oral supplement composed 
of extracts of eight herbs (Appendix Table 4, available at 
www.annals.org). Estrogenic properties have been reported 
for licorice and Panax species (72), which are among the 
herbal components of PC-SPES, and specific phytoestro- 
gens have been identified in the product (73-75). The 
synthetic estrogen DES has also been detected in some 
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samples of PC-SPES (see discussion of contamination). 
Several studies of PC-SPES have demonstrated estrogenic 
effects in vitro (73, 76), in mice (76), and in humans 
(76—81). Nevertheless, in vitro activity of PC-SPES can- 
not be explained solely by estrogenic effects. In vitro sen- 
sitivity of tumor cell lines to PC-SPES cannot be predicted 
by the presence or absence of sex hormone receptors (82), 
and PC-SPES shows transcriptional effects in androgen- 
sensitive prostate cancer cells that are distinct from those of 
DES or estradiol (83). 

In vitro studies document that PC-SPES inhibits growth 
of various cancer cell lines, including both androgen-sensitive 
and androgen-insensitive prostate cancer cells (73, 82-88). 
Preclinical data support potential antitumor activity of spe- 
cific phytochemicals found in PC-SPES (73, 74, 89, 90). 
However, studies in mice that examined the effects of PC- 
SPES on the growth of androgen-insensitive human pros- 
tate carcinoma cells have produced mixed results (80, 87). 

Five open-label studies suggest that PC-SPES can de- 
crease levels of prostate-specific antigen (PSA) (76—78, 80, 
81), stabilize or improve metastatic disease (81), reduce 
pain (78), and increase quality of life (78). These studies 
reported PSA decreases of more than 5096 in most patients 
(76—78, 80, 81), even in men refractory to conventional 
hormone-ablative therapy (77, 78, 80, 81). Preliminary re- 
sults from a small RCT (7 = 90) of PC-SPES in hormone- 
refractory patients showed PC-SPES to be more effective 
than DES in reducing PSA (although significance was bor- 
derline) (91). The effect of PC-SPES on survival has not 
yet been investigated. 

Many of the reported adverse effects of PC-SPES may 
result from its estrogenic properties—thrombotic events 
(noted in approximately 3% of patients) (76-78, 80, 81, 
91, 92), breast tenderness or enlargement (76-81), sexual 
dysfunction (76, 79, 81), hot flashes (77, 80, 81), edema 
(77, 79), decreased body hair (79), and hypertriglyceride- 
mia (81). In contrast with many reports of thrombotic 
events (76, 78, 80, 81, 91, 92), a case report of profound 
bleeding diathesis suggests an anticoagulant effect of PC- 
SPES (93). In another case report, PC-SPES use was asso- 
ciated with increased international normalized ratio in a 
patient taking warfarin (92). Other reported adverse effects 
include gastrointestinal symptoms (77, 78, 81), leg cramps 
(77, 81), fatigue (77, 81), and allergic reactions (81). No 
data on potential interactions between PC-SPES and radi- 
ation therapy or cytotoxic chemotherapy are available. 

Recent analyses have revealed contamination of PC- 
SPES with conventional medications (DES, warfarin, and 
indomethacin) (73, 91, 93). Two studies found variable 
amounts of DES in most PC-SPES samples tested (73, 91), 
although two other studies failed to find evidence of DES 
contamination in analyzed samples (76, 83). Because DES 
has shown clinical efficacy against prostate cancer, the dis- 
covery of DES contamination raises the question of 
whether observed clinical results can be attributed to PC- 
SPES herbal components (73). One study found that an- 
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tineoplastic potency in vitro correlated with DES content 
of PC-SPES samples (73). However, in the RCT described 
earlier (91), the effects of PC-SPES seemed to go beyond 
those attributable to DES. Although patients in the PC- 
SPES group of the study received only 0.0196 to 3.196 of 
the DES dose administered to patients in the DES group, 
PC-SPES seemed to be more effective than DES (91). In- 
vestigation of the above-mentioned case of profound bleed- 
ing diathesis suggested warfarin contamination of PC- 
SPES; the presence of warfarin was subsequently verified in 
some PC-SPES samples (naturally occurring phytocouma- 
rins are likely to be present in PC-SPES as well) (73, 93). 
A third drug, indomethacin, has also been detected in PC- 
SPES (73). In addition to variable contamination with 
conventional medications, considerable intersample varia- 
tion has been found in the levels of potentially active phyto- 
chemicals (73). In February 2002, the Food and Drug Ad- 
ministration (FDA) warned patients to stop taking PC-SPES. 
The sole manufacturer issued a recall and subsequently went 
out of business. PC-SPES is currently unavailable. 

Preliminary evidence supporting efficacy of PC-SPES 
is provocative. However, its use has been associated with 
major adverse events, and analysis indicates both contam- 
ination with conventional medications and variation in lev- 
els of potentially active natural compounds. Advice on the 
use of PC-SPES must await reintroduction of a product 
that is proven to be free of conventional medications and 
well-standardized for phytochemical components, particu- 
larly phytoestrogens and phytocoumarins. The case of PC- 
SPES highlights the lack of adequate quality control in the 
herbal industry today. 


Shark Cartilage 

Current evidence indicates that cartilage contains pro- 
teins that inhibit angiogenesis. Although angiogenesis in- 
hibitors could prove useful in cancer treatment, commer- 
cial shark cartilage products are intended for oral or rectal 
administration, making it unlikely that antiangiogenic pro- 
teins would enter the circulation intact. Appendix Table 5 
(available at www.annals.org) summarizes data on potential 
mechanisms of action of cartilage products. 

Current clinical evidence does not support the efficacy 
of oral shark cartilage in cancer treatment. In a trial of 60 
patients with various advanced cancers (59 patients refrac- 
tory to conventional treatment and 1 patient who declined 
conventional treatment), disease progression was similar to 
historical controls, and quality of life did not improve 
overall (94). Preliminary results from three other small un- 
controlled trials of patients with advanced cancers refrac- 
tory to conventional therapy also failed to support efficacy 
(95, 96). One study of 22 patients with refractory renal- 
cell carcinoma compared outcomes for two different doses 
of shark cartilage. Median survival was significantly in- 
creased in the higher-dose group; however, group assign- 
ment was not randomized, and there was no control group 


of patients not taking shark cartilage. The results are, there- 
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fore, difficult to interpret (97). All studies described here 
were restricted to advanced cases in which conventional 
treatment had failed; shark cartilage might possibly be more 
effective at earlier stages of disease (98). Three RCTs of shark 
cartilage are under way (Appendix Tables 1 and 3). 

In general, oral shark cartilage seems to be well toler- 
ated. The most common adverse effects are gastrointestinal 
(94-97, 99). One study noted possible allergic reactions 
(99). A typical daily dose (70 g) of shark cartilage contains 
approximately 14 g of calcium, and recurrent hypercalce- 
mia has been reported in two patients with a history of 
previous episodes (95, 100). Concerns have also been 
raised about potential adverse effects of angiogenesis inhi- 
bition in certain situations, such as surgery, vascular insuf- 
ficiency (including coronary artery disease), pregnancy, and 
childhood (101, 102). No interactions with conventional 
radiation therapy or chemotherapy have been reported. 

Despite the popularity of shark cartilage, there is cur- 
rently insufficient evidence to support its efficacy in cancer 
treatment. However, adverse effects generally seem to be 
minor. Until the ongoing clinical trials provide further ev- 
idence, it seems reasonable for physicians to accept the use 
of shark cartilage in the absence of specific contraindica- 
tions. It seems prudent to discourage the use of shark car- 
tilage in patients with a history of hypercalcemia and in 
situations where angiogenesis inhibition might be harmful. 


Acupuncture 

A National Institutes of Health (NIH) Consensus 
Conference concluded that clear evidence supports efficacy 
of acupuncture in the control of chemotherapy-related 
nausea and vomiting (103). Six RCTs (five with placebo 
controls; only two with >50 patients) suggest that stimu- 
lation at P6 (a specific point proximal to the wrist), either 
alone or in conjunction with stimulation at ST36 (another 
point on the lower leg), serves as an effective adjunct to 
standard antiemetic medication (104—109). These findings 
are consistent with a larger body of data supporting the 
efficacy of various methods of P6 stimulation in the con- 
trol of postoperative nausea and vomiting (110). 

Another potential role of acupuncture in patients with 
cancer is the palliation of chronic pain. Several case reports 
and series suggest that acupuncture may provide relief 
when conventional measures fail to control chronic pain 
resulting from underlying disease or conventional treat- 
ments (surgery or radiation) (111—118). However, RCTs 
are needed to confirm the value of acupuncture in the 
management of chronic cancer-related pain. 

The NIH Consensus Conference concluded that the 
overall frequency of acupuncture-related adverse events is 
extremely low (103), and prospective studies have indi- 
cated that even minor adverse events are rare (119). Treat- 
ment of nausea can be limited to a single specific point 
proximal to the wrist (in some cases combined with a sec- 
ond point on the leg). Unlike treatment of nausea, treat- 
ment of pain may require needle insertion at a wide variety 
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of points, some of which overlie organs and nerves. Al- 
though case reports have described serious adverse events 
(such as pneumothorax), such incidents are very unlikely 
when a competent practitioner uses accepted techniques 
(119—121). However, it seems prudent to avoid insertion 
of acupuncture needles in patients who are thrombocyto- 
penic or who are receiving anticoagulant therapy. 

In summary, RCTs to date, although limited in size, 
suggest that it is certainly reasonable to accept the use of 
acupuncture in conjunction with standard antiemetics to 
control chemotherapy-related nausea and vomiting and 
that recommendation for this purpose might be consid- 
ered. Fewer data are available on the use of acupuncture in 
palliation of chronic cancer-related pain, but it seems rea- 
sonable to accept this approach if patients elect to try it. 


Massage 

Few studies have evaluated massage in patients with 
cancer. Two small RCTs indicate that massage may reduce 
anxiety (122, 123). For relief of cancer-related pain, data 
are inconclusive; only one of three RCTs (ranging in size 
from 34 to 103 patients) found significant benefits. for 
massage (122, 124, 125). However, these trials provided 
standardized massages; none attempted to direct treatment 
toward areas where individual patients experienced pain. 
Finally, one small RCT found that massage reducec nausea 
in patients undergoing autologous bone marrow transplan- 
tation (122). 

Manual lymph drainage is a specialized form of mas- 
sage used in patients with lymphedema. Two small trials 
(one randomized and one quasi-randomized) found man- 
ual lymph drainage to be an effective adjunct to compres- 
sion bandaging or sleeves in patients with arm lymphed- 
ema after surgery for breast cancer (126, 127). 

Currently, no evidence indicates that massage pro- 
motes tumor metastasis. However, it seems prudent to 
avoid massage directly over known tumors or even predict- 
able metastasis sites without known disease (128). Particu- 
lar caution should be exercised in patients with bony me- 
tastases, who may be prone to fracture. 

Several other considerations are relevant for certain pa- 
tients. Care must be taken to avoid further injury to tissues 
damaged by surgery or radiation therapy (128). Caution 
must be used in patients who are prone to bleeding (those 
who are thrombocytopenic or are receiving anticoagulant 
therapy). These patients may develop hematomas from 
pressures that would normally have no adverse effects 
(129). Deep abdominal massage has been associated with 
internal bleeding, even in the absence of coagulation ab- 
normalities (130), and should be avoided in hypocoagu- 
lable patients. Hypercoagulability may also lead to prob- 
lems because strong pressure over a thrombus can cause 
embolization (131); massage should be avoided over 
known thrombi (128). Finally, massage should be avoided 
over stents or other prosthetic devices because displacement 
can occur (132). 
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If the described precautions are observed, available ev- 
idence suggests that it is reasonable for physicians to accept 
the use of massage for relief of anxiety and as adjunct 
therapy for lymphedema and that physicians might con- 
sider recommending massage for these purposes. Although 
evidence on the benefits of massage for relief of cancer- 
related pain remains inconclusive, it seems reasonable to 
accept this approach if patients elect to try it. 


Exercise 

Although conventional medicine recognizes various 
health-related benefits of exercise, exercise regimens have 
not yet become standard adjuncts to conventional cancer 
therapy. Appendix Tables 6 and 7 (available at www.annals 
.org) summarize trials assessing potential benefits of exer- 
cise in patients undergoing conventional treatment. 


Psychological and Mind-Body Therapies 

Examples of psychological and mind-body therapies 
include various forms of individual and group therapy, re- 
laxation, imagery, hypnosis, and meditation. Several RCTs 
suggest that such interventions may alleviate emotional dis- 
tress in patients with cancer (133-145). There is also some 
evidence that psychological and mind-body approaches 
may alleviate certain physical symptoms of disease and side 
effects of conventional treatment. For example, several 
RCTs support the efficacy of these approaches for alleviat- 
ing cancer-related pain (142, 146—149). Because palliative 
applications of psychological and mind-body interven- 
tions have gained a certain level of acceptance in the con- 
ventional realm, use of these interventions for palliative 
purposes will not be discussed further. 

A more controversial question is whether psychologi- 
cal and mind- body interventions enhance survival. Pro- 
posed mechanisms through which these interventions 
might increase survival in patients with cancer include im- 
provement in immune function and beneficial behavioral 
change (Appendix Table 8, available at www.annals.org). 
Trials completed to date have yielded mixed results. Four 
studies (three randomized [150—152] and one quasi- 
randomized [153]) found significant survival benefits for 
such interventions, and an additional RCT showed a bor- 
derline significant increase in survival (154, 155). How- 
ever, five other RCTs failed to find survival benefits (133, 
142, 156—158), and an RCT evaluating response to che- 
motherapy rather than actual survival also failed to find 
benefits (137, 159). Most of the studies in both groups— 
trials that support survival benefits and trials that do not— 
have potential problems that may affect interpretation of 
results. Considering the limitations of the studies to date 
and their inconsistent results, conclusions on survival ben- 
efits of psychological and mind-body interventions remain 
premature. 

For now, it seems reasonable to accept the use of psy- 
chological and mind- body interventions by patients who 
believe these techniques can extend survival. However, un- 
realistic expectations should not be encouraged. Physicians 
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may guide patients toward realistic expectations for these 
interventions by explaining that, although survival benefits 
are uncertain, there are other potential benefits in terms of 
emotional state and physical symptoms. 


CAM SUPPLEMENTS IN CANCER: MAJOR CATEGORIES 
OF ADVERSE EFFECTS AND INTERACTIONS WITH 
CONVENTIONAL TREATMENTS 
Anticoagulant Effects 

Appendix Table 9 (available at www.annals.org) lists 
commonly used supplements with potential anticoagulant 
effects. Such supplements should be avoided by patients 
who are thrombocytopenic, are taking medications with 
anticoagulant effects, or are in the perioperative period. 


Phytoestrogenic Effects 

Current data on soy suggest that it is prudent to dis- 
courage phytoestrogen supplementation in women with 
breast cancer (especially those who have estrogen receptor— 
positive tumors or who are taking tamoxifen) or endome- 
trial cancer. In addition to soy supplements, several phy- 
toestrogenic herbal products are commercially available. 
Some versions of Essiac (an herbal mixture commonly used 
by patients with cancer) contain the phytoestrogenic ingre- 
dient red clover (160—162). Furthermore, some herbs used 
in the broader population contain phytoestrogens. Evi- 
dence indicates that phytoestrogens are present in some 
preparations of ginseng, which is among the most popular 
herbs on the market today. Preclinical studies of various 
ginseng extracts have produced conflicting data about es- 
trogenicity and about the effects of these extracts on the 
growth of breast cancer cells (163—165). However, case 
reports indicate that clinically significant estrogenic effects 
have occurred with commercially available products (165, 
166). Finally, as noted earlier, some versions of the macro- 
biotic diet are high in phytoestrogens (16). 


Alteration of Levels of Conventlonal Drugs 

Supplements may alter blood levels of conventional 
medications through effects on metabclism. The popular 
herb St. John’s wort, an inducer of the cytochrome P450 
enzyme system and drug-transporting P-glycoprotein, re- 
duces levels of various drugs (for example, cyclosporine and 
indinavir) (167—169). A recent RCT found that concomi- 
tant administration of St. John’s wort significantly reduces 
levels of the active metabolite of the chemotherapeutic 
agent irinotecan (169). It seems prudent to avoid combin- 
ing St. John’s wort with chemotherapeutic agents or other 
drugs for which failure to achieve therapeutic levels could 
lead to serious consequences. Future research will likely 
identify numerous supplements that increase or decrease 
drug levels. Dietary changes (for exemple, consuming 
grapefruit juice) may also alter drug levels (170). As noted, 
limited data suggest that macrobiotic diets may affect me- 
tabolism of some drugs (19). 
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Interaction of Antioxidants with Radiation and 
Chemotherapy 

Free radicals and reactive oxygen species mediate anti- 
tumor activity as well as adverse effects of some conven- 
tional agents. Antioxidants may limit adverse effects but 
could also theoretically diminish antitumor efficacy (171— 
173). Our discussion focuses on evidence regarding alter- 
ations in efficacy of conventional treatments by concurrent 
administration of antioxidants, and it is restricted to anti- 
oxidants that have not been approved for use with conven- 
tional treatments. 

Because the generation of free radicals is central to the 
cytotoxic effects of radiation, the theoretical risk that anti- 
oxidants might diminish efficacy of radiation therapy is 
particularly high (171, 174). In addition, certain chemo- 
therapeutic agents may rely on free radicals and reactive 
oxygen species as mediators of cytotoxicity (Appendix 
Table 10, available at www.annals.org); these agents must 
also be considered at high risk for potential inhibition by 
antioxidants (172). Studies that have tested the combina- 
tion of nonprescription antioxidants with these "high-risk" 
conventional therapies have yielded mixed results. Most 
RCTs have not demonstrated significant differences in ef- 
ficacy with concurrent antioxidant administration. One 
RCT combined radiation therapy with chemotherapy 
(175), one RCT used radiation therapy as the sole conven- 
tional therapy (173, 176), and five RCTs used chemother- 
apy regimens incorporating “high-risk” agents (177—181). 
However, some studies have reported either potentiation or 
inhibition of “high-risk” conventional therapies by antioxi- 
dants. In three RCTs, the antioxidant melatonin seemed to 
enhance the efficacy of radiation therapy (182) as well as 
some regimens incorporating “high-risk” chemotherapeutic 
agents (183, 184). Conversely, one RCT suggested inhibi- 
tion of “high-risk” chemotherapeutic agents by an antiox- 
idant (vitamin Bg) (185). Although no RCTs have yer 
shown inhibition of radiation efficacy by antioxidants, in- 
hibition has been noted in two animal studies (186, 187). 
Of particular note, animal data suggest that a single anti- 
oxidant may cause either potentiation or inhibition, de- 
pending on dosage and timing of administration relative to 
irradiation (186, 188). 

Certain chemotherapeutic agents do not seem to de- 
pend on free radicals and reactive oxygen species for ther- 
apeutic efficacy (Appendix Table 10, available at www 
.annals.org). These agents might be considered theoretically at 
low risk for potential inhibition by antioxidants (172). 
However, unexpected interactions may nonetheless result 
in either potentiation or inhibition of these “low-risk” 
agents. For example, the effects of 5-fluorouracil were en- 
hanced by vitamin E in one animal study (189) and inhib- 
ited by B-carotene in another (190). 

Three factors may complicate attempts to predict in- 
teractions between antioxidants and conventional thera- 
pies. First, individual antioxidants have unique properties 
in addition to their general antioxidant activity. Such prop- 
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erties could result in either potentiation or inhibition of 
conventional treatments. Elsewhere in this paper, we dis- 
cuss individual effects of several antioxidants (the antioxi- 
dant vitamins and the isoflavonoids in soy protein). A sec- 
ond point is that uptake of certain antioxidants may vary 
among cell types (191, 192). However, no formula is avail- 
able for determining which antioxidants are likely to be 
taken up by various types of malignant cells. Finally, our 
understanding of the cytotoxic mechanisms of chemother- 
apeutic agents is incomplete. Even if a specific agent is known 
to generate free radicals, it is not always clear that these 
radicals play an essential role in antitumor activity (193). 
In summary, the limited data to date suggest that con- 
current administration of antioxidants may result in either 
potentiation or inhibition of radiation therapy and chemo- 
therapy. The outcome of any given pairing of an antioxi- 
dant with a conventional regimen is difficult to predict 
from theoretical models. Future studies will probably iden- 
tify specific antioxidants that may be used in certain can- 
cers to reduce toxicity of particular conventional agents 
without diminishing efficacy. Two antioxidants, dexrazox- 
ane and amifostine, have already been approved to limit 
toxicity of specified regimens in certain patient populations 
(194). However, at this time, it is clear that antioxidants 
can reduce efficacy of conventional treatments in some 
cases, and it seems prudent to discourage concurrent use of 
nonprescription antioxidants with radiation therapy or 
chemotherapy until more evidence becomes available. 


Current TRIALS OF CAM THERAPIES IN PATIENTS 
WITH CANCER 

Appendix Table 3 (available at www.annals.org) pre- 
sents federally funded RCTs, and Appendix Table 1 lists 
RCTs with nonfederal sponsors. 


Discussinc CAM THERAPIES WITH PATIENTS WHO 
Have CANCER 

When a patient with cancer seeks CAM therapy, the 
physician has an obligation to provide evidence-based ad- 
vice in a manner that shows respect for the patient's beliefs 


Table 4. Complementary and Alternative Medical Therapies 
That May Reasonably Be Accepted and, in Some Cases, 
Considered for Recommendation* 





Certain dietary regimens (see text for information on dietary fat reduction in 
patients with breast or prostate cancer and on macrobiotic diets) 

Vitamin E supplementation 

Soy supplementation in prostate cancer 

Certain herbal products and biological agents (see text for information on 
shark cartilage) 

Acupuncture for chemotherapy-related nausea and vomiting or for pain 

Massage for anxiety or pain 

Moderate exercise 

Psychological and mind-body therapies (e.g., support groups, relaxation 

| training, imagery) 





* See Tables 2 and 3 in addition to the text for contraindications to the use of 
particular therapies in specific groups of patients. 
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Table 5. Specific Complementary and Alternative Medical 
Therapies To Discourage and Avoid 





Situation in Which It Is Prudent To 
Avoid Therapy 


Therapy 


Highly restrictive dietary Poor nutritional status 


regimens 
Antioxidants Concurrent radiation or chemotherapy 
Supplements with anticoagulant Thrombocytopenia, anticoagulant 
effects therapy, surgery 
Phytoestrogens Breast cancer (especially in the case of 
estrogen receptor-positive tumors or 
tamoxifen therapy), endometrial cancer 


Acupuncture Thrombocytopenia, anticoagulant therapy 


Deep-tissue or forceful massage Thrombocytopenia, anticoagulant therapy 

St. John's wort Concurrent chemotherapy or use of other 
drugs for which failure to achieve 
therapeutic levels could lead to serious 
consequences 


| High-dose vitamin A Prudent for all patients to avoid 





High-dose vitamin C Prudent for all patients to avoid 





and choices. Although the discussion will vary according to 
individual patient concerns, we believe that the following 
strategy will serve as a useful guide. 

The physician may begin by explaining that CAM 
therapies offer no “magic bullets” and that current evi- 
dence supporting CAM is stronger for alleviation of 
cancer-related symptoms than for slowing of disease pro- 
gression. The physician might then summarize the CAM 
therapies he or she believes it would be reasonable to accept 
as part of the patient’s care (Tables 2 to 4). 

Several general cautions may be presented before dis- 
cussing specific CAM therapies it seems prudent to avoid. 
The physician should discourage any intervention that de- 
lays conventional treatments of proven efficacy, treatment 
by unlicensed professionals, and the injection of substances 
not approved by the FDA. The patient should be informed 
that “natural” does not necessarily mean “safe” and that 
current labeling regulations do not ensure that what is found 
in the bottle corresponds to what is on the label (203). The 
physician should explain that because current evidence is 
inadequate to predict which supplements may increase or 
diminish the effects of radiation therapy or chemotherapy, 
it seems prudent to avoid combining these interventions 
until more information becomes available. Aside from 
these general cautions, there are many specific CAM ther- 
apies it seems prudent to avoid in certain situations and 
others that it seems prudent to avoid in all patients. The 
therapies we have reviewed that fall into these categories 
are summarized in Table 5 (also see Tables 2 and 3). 

When a patient decides to use a therapy, close 
follow-up by the physician is essential, regardless of the 
physician's advice about that therapy. The physician 
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should remain alert for signs: of adverse effects or interac- 
tions with convéntional treatments. When a CAM (or con- 
ventional) therapy is started, use of a symptom diary may 
help determine whether the therapy is beneficial for the 
individual patient (204). 


CONCLUSION 

Several CAM therapies offer potential benefits for pa- 
tients with cancer. Others, however, seem to be ineffective, 
and many present risks for direct adverse effects or inter- 
actions with conventional treatments. Therefore, it is im- 
portant for physicians to communicate openly with pa- 
tients.about CAM use. Current evidence, although limited, 
suggests that physicians may reasonably accept some CAM 
therapies as adjuncts to conventional care and discourage 
others. As more data are gathered, the evidence-based rec- 
ommendation of some CAM therapies and the evidence- 
based rejection of others will become more definitive. 
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REVIEW 


Effects of Subclinical Thyroid Dysfunction on the Heart 


Bernadette Biondi, MD; Emiliano A. Palmieri, MD; Gaetano Lombardi, MD; and Serafino Fazio, MD 


Background: Mounting evidence indicates that subclinical thy- 
roid dysfunction has important clinical effects and prognostic im- 
plications, supporting the view that it is not a compensated bio- 
chemical change sensu strictu. 


Purpose: To review clinical information on the effects of sub- 
clinical thyroid dysfunction on the heart. 


Data Sources: English-language articles identified from files and 
a MEDLINE search (1970-September 2001), references of relevant 
articles, textbooks, and meeting abstracts. 


Study Selection: Reports on the effects of subclinical hypothy- 
roidism and subclinical hyperthyroidism on the cardiovascular sys- 
tem in humans. 


Data Extraction: Data on cardiac structure and performance, 
arrhythmias, and risk for coronary artery disease were indepen- 
dently assessed by all authors and summarized. 


Data Synthesis: Subclinical hypothyroidism is associated with 


impaired left ventricular diastolic function at rest, systolic dysfunc- 
tion on effort, and enhanced risk for atherosclerosis and myocar- 
dial infarction. Subclinical hyperthyroidism is associated with in- 
creased heart rate, atrial arrhythmias, increased left ventricular 
mass with marginal concentric remodeling, impaired ventricular 
relaxation, reduced exercise performance, and increased risk for 
cardiovascular death. All abnormalities were reversed by restora- 
tion of euthyroidism (subclinical hypothyroidism) or were blunted 
by B-blockade and tailoring of the .-thyroxine dose (subclinical 
hyperthyroidism). 


Conclusion: The heart responds to the minimal but persistent 
changes in circulating thyroid hormone levels typical of subclinical 
thyroid dysfunction. Thus, the condition is not a compensated 
biochemical change sensu strictu, and timely treatment should be 
considered in an attempt to avoid adverse cardiovascular effects. 
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he cardiovascular system is very sensitive to thyroid 

hormone, and a wide spectrum of cardiac changes has 
long been recognized in overt thyroid dysfunction (1-5). 
In contrast, cardiovascular impairment in patients with 
subclinical thyroid dysfunction has only recently been 
studied in detail (6-9). This condition, characterized by 
normal levels of circulating free thyroxine (FT) and free 
triiodothyronine (FT) and elevated (subclinical hypothy- 
roidism) or below-normal (subclinical hyperthyroidism) 
thyroid-stimulating hormone (TSH) concentrations, is as- 
sociated with changes in several cardiovascular measures. 
These changes support the view that subclinical thyroid 
dysfunction is not a compensated biochemical change sensu 
strictu. To clarify this process, we reviewed clinical studies 
of the consequences of subclinical thyroid dysfunction on 
the heart. 


METHODS 


Data sources were articles in our collection about the 
cardiovascular effects of subclinical thyroid dysfunction in 
humans published between 1970 and September 2001. We 
checked that articles had not been overlooked by searching 
the MEDLINE database (keywords were thyroid hormone, 
heart, subclinical hypothyroidism, subclinical hyperthyroidism, 
and cardiovascular risk), references of relevant articles, text- 
books, and abstracts of presentations at international thy- 
roid meetings. Given the relatively few studies on the effect 
of subclinical thyroid disease on the cardiovascular system, 
we are confident that we considered all English-language 
peer-reviewed reports. All authors assessed the reports and 
agreed about article content. 
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SUBCLINICAL HYPOTHYROIDISM 


Subclinical hypothyroidism, defined as increased se- 
rum TSH concentrations associated with normal FT, and 
FT, concentrations, may be caused by exogenous (1-thy- 
roxine under-replacement in hypothyroid patients; medi- 
cation with lithium, cytokines, iodine, or antithyroid 
drugs; and iodine 131 therapy or thyroidectomy) or endog- 
enous (Hashimoto thyroiditis and previous subacute or si- 
lent thyroiditis) factors (8). Its prevalence ranges from 
1.3% to 17.5%, depending on age, sex, and iodine intake 
(10-14). A large cross-sectional study from Colorado re- 
ported a mean prevalence of 9% (15). People with thyroid 
antibodies caused by Hashimoto thyroiditis are prone to 
subclinical hypothyroidism. The incidence of subclinical 
hypothyroidism, derived from a review (14) of three lon- 
gitudinal studies that included a total of 2956 patients 
(with 6-, 10-, and 20-year follow-up, respectively) (16— 
18), is 2.1% to 3.8% per year in thyroid antibody-positive 
patients and about 0.396 per year in thyroid antibody- 
negative patients. The annual risk for developing overt hy- 
pothyroidism after 20 years is 4.3% in women with in- 
creased TSH concentrations and thyroid antibodies and 
2.6% in women with subclinical hypothyroidism without 
thyroid antibodies (18). 


Cardiac Manifestations 

Table 1 lists the cardiovascular abnormalities reported 
in subclinical hypothyroidism (19—33). Resting heart rate 
was normal in all patients in whom it was evaluated (21, 
22, 25, 28—30, 33). Cardiac function, evaluated from sys- 
tolic time intervals, was also normal in patients with sub- 
clinical hypothyroidism (19, 27). In contrast, the preejec- 
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Table I. Cardiovascular Abnormalitles In Subclinical Hypothyroidism* 








Study, Year Patlents, Mean TSH Method Heart LV 
(Reference) a Concentration Rate Mass 
* SD, mU/L 

Bough et al., 10 13.1 € 1.1 STI - - 
1978 (19) 

Ridgway et al., 20 28 +6 STI - 7 
1981 (20) 

Cooper et al, 17 10822. ST e - 
1984 Q1) 

` Bell et al., 18 17.9 + 2.4 RNV e - 

1985 Q2) ; 

Forfar et al., 10 - RNV - - 
1985 (23) 

Földes et al., 17 10.31 + 1.54 STI, RNV s" - 
1987 (24) 

Nyström et ak, 17 7.7 + 0.9 STI e - 
1988 (25) . 

Tseng et al., 22 10.7 + 2.2 Echo - - 
1989 Q6) 

Staub et al., 14 8.6405 STI - - 
1992 (27) 

Arem et al., 8 14.8 + 3.3 Doppler echo e ~ 
1996 (28) 

Biondi et al., 26 8.6 +09 Doppler echo | e e 
1999 Q9) 

Di Bello et al, 16 5.27 £0.47 Dopplerecho «> e 
2000 (30) 

Kahaly, 2000 — 20 11.2 (6.3-19.5) Doppler echo, - - 
(31) CPEx 

Brenta et al., 10 11.0 + 1.4 RNV - = 
2000 (32) 

Monzani et al., 20 ~5,1 + 0.6 Doppler echo — € 
2001 33) 


+> Fractlonal shortening, 


LV Systolic Function LV Diastollc Exercise Performance 
Function 
«€» PEP, © LVET, - - 
«> PEP/LVET 

T PEP, fPEP/LVET, TQKd -~ M 

1 PEP/LVET - - 

«» Ejection fraction - } Election fraction 
< Ejection fraction - 1 Ejection fraction 
«> PEP, | election fraction, ~ 4 Ejection fraction 


<+» cardiac output, 
<> stroke Index 


TPEP, f PEP/LVET a = 
<> PEP, €x PEP/LVET - - 


<> PEP, €» PEP/LVET = 


€x E/A, 4 LVEDD T PEP 
«> ejection fraction 


<>» Fractional shortening, 4 E/A, f IVRT ~ 
€» VCF, | aortic 
acceleration 
<> Fractional shortening, tA, e E/A, t VRT - 
«> cardiac output, f PEP, 
1 PEP/LVET 
e = 4 Stroke volume, | cardiac 
output, f PEP, | aortic 
flow velocity, | anaerobic 
threshold (Watt) 
^ TPFR - 
« Fractional shortening, tA, TIVRT ~ 


T PEP, fPEP/LVET, 
«> cardiac output 





* ^ = increased; | = decreased; <> = unchanged; A = late transmitral peak flow velocity; CPEx = cardiopulmonary 


exercise testing; E/A = early to late transmitral peak 


flow velocity ratio; echo = echocardiography; IVRT = isovolumic relaxation time; LV = left ventricular; LVEDD = left ventricular end-diastolic diameter; LVET = left 


ventricular ejection time; PEP = presjection period; QKd = the interval from Q wave on the electrocardi 


to the pulse arrival time at the brachial artery; 


RNV = radionuclide ventriculography; STI = systolic time intervals; TPFR = time to peak filling rate; TSH = thyroid-stimulating hormone; VCF = velocity of circum- 


ferential fiber shortening, 


tion period and the interval from Q wave to pulse arrival at 
the brachial artery were prolonged, and the preejection pe- 
riod-left ventricular ejection time ratio was higher in 20 
patients with subclinical hypothyroidism than in the same 
patients after L-thyroxine replacement therapy (20). 

In the first double-blind study of the effects of 1 year 
of L-thyroxine therapy compared with placebo in 17 pa- 
tients with subclinical hypothyroidism of different origins, 
the preejection period-left ventricular ejection time ratio 
was significantly decreased after L-thyroxine therapy, par- 
ticularly in patients with the highest ratio (>0.390) (21). 
In 18 patients, L-thyroxine caused a small but significant 
increase in left ventricular ejection fraction (evaluated by 
radionuclide ventriculography) during maximal exercise but 
caused no change at rest or during moderate exercise (22). 

In 10 patients evaluated before and after TSH concen- 
trations were normalized with L-thyroxine, the treatment 
did not affect left ventricular ejection fraction at resr but 
did enhance the increase in ejection fraction during exer- 
cise (23). In the same study, sodium nitroprusside pro- 
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duced similar increases in cardiac output in patients with 
subclinical hypothyroidism and in euthyroid persons. 
However, in the former group, enhanced cardiac output 
was due to a large increase in heart rate and reduced stroke 
volume, whereas euthyroid persons had a smaller increase 
in heart rate and no change in stroke volume. Therefore, 
restoration of euthyroidism by L-thyroxine improves sys- 
tolic function on effort.in patients with subclinical hypo- 
thyroidism. This could have resulted from improved myo- 
cardial contractility and, perhaps, lusitropic function. The 
preejection period was prolonged in only 5 of 17 patients 
with subclinical hypothyroidism compared with 50 euthy- 
roid controls, whereas the mean left ventricular ejection 
fraction was reduced both at rest and during isometric ex- 
ercise (24). 

In the first double-blind, crossover study of women 
with subclinical hypothyroidism due to Hashimoto thy- 
roiditis, 20 randomly selected women with primary sub- 
clinical hypothyroidism received L-thyroxine and placebo 
for 6 months each (25). Left ventricular systolic function 
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was assessed from systolic time intervals before and after 
L-thyroxine. Heart rate- corrected preejection period and 
the preejection period-left ventricular ejection time ratio 
decreased significantly after treatment. In another study, 
left ventricular function, evaluated by echocardiography- 
derived systolic time intervals, was unchanged in 22 pa- 
tients with subclinical hypothyroidism compared with nor- 
mal controls (26). 

In eight subclinical hypothyroid patients evaluated at 
rest and during bicycle-ergometer exercise testing before 
and after L-thyroxine treatment, Doppler-derived systolic 
time intervals showed a more prolonged preejection period 
and a higher preejection period-left ventricular ejection 
time ratio during pretreatment maximum exercise (28). 
Echocardiographic left ventricular end-diastolic dimension 
was slightly but significantly lower before 1-thyroxine treat- 
ment. 

Left ventricular structure and function at rest were 
evaluated by using Doppler echocardiography in 26 se- 
lected patients with stable subclinical hypothyroidism due 
to Hashimoto thyroiditis and in 30 normal controls (29). 
In 10 randomly selected patients, the evaluation was re- 
peated after 6 months of i-thyroxine therapy (daily dose, 
68 pg). No significant abnormality in left ventricular 
structure was seen, whereas Doppler-derived mean aortic 
acceleration, a reliable index of left ventricular systolic 
function, was significantly lower in patients than in con- 
trols. This acceleration normalized after L-thyroxine ther- 
apy. Furthermore, isovolumic relaxation time was pro- 
longed, and the early—late ratio of Doppler-derived 
transmitral peak flow velocities was lower in patients than 
in controls. Both measures of diastolic function returned to 
normal after t-thyroxine replacement. Doppler echocardi- 
ography and ultrasonic myocardial textural analysis con- 
firmed these findings in 16 patients with subclinical hypo- 
thyroidism (30). They had a significantly increased left 
ventricular mass and lower cyclic variation measures (per- 
centage systolic/diastolic change in mean gray levels) in 
both the interventricular septum and the left ventricular 
posterior wall (30). 

Radionuclide ventriculography revealed a longer time 
to peak filling rate in 10 patients with subclinical hypothy- 
roidism than in 10 normal controls (32). This index of 
diastolic function normalized after -thyroxine replace- 
ment. Using stress Doppler echocardiography and cardio- 
pulmonary exercise testing, Kahaly (31) studied 20 patients 
with subclinical hypothyroidism before and after L-thyroxine 
therapy and 20 normal controls. At rest, the cardiac mea- 
sures recorded in untreated patients approximated those 
obtained in controls and in euthyroid patients. However, 
patients had significantly lower stroke volume, cardiac in- 
dex, and peak aortic flow velocity and significantly pro- 
longed preejection period during exercise. All measures 
normalized after a euthyroid state was achieved. Further- 
more, the oxygen pulse (oxygen uptake per heartbeat), an 
index of stroke volume, was significantly decreased both at 


906 December 2002 





Annals of Internal Medicine | Volume 137 * Number 11 


the anaerobic threshold and at maximal work capacity, and 
work rate was reduced at the anaerobic threshold in pa- 
tients versus controls. These measures normalized after re- 
placement therapy. 

Finally, in a double-blind, placebo-controlled study of 
the effects of 1-thyroxine replacement therapy on cardiac 
structure and function in subclinical hypothyroidism, car- 
diac measures, evaluated by Doppler echocardiography and 
videodensitometry, were almost normal after L-thyroxine 


therapy (33). 


Coronary Artery Disease 

Overt hypothyroidism increases serum cholesterol lev- 
els (15, 27, 34—36), but it is not known whether subclin- 
ical hypothyroidism affects serum lipid profiles. Serum 
cholesterol levels have been significantly higher in patients 
with subclinical hypothyroidism than in normal controls 
(31, 37—40). In other studies, levels were only marginally 
increased (41—43). In three studies, the prevalence of sub- 
clinical or overt hypothyroidism was higher in hypercho- 
lesterolemic patients (44 — 46), a finding not confirmed in a 
subsequent study (47). Other markers of atherosclerotic 
risk described in overt hypothyroidism (enhanced low-den- 
sity lipoprotein oxidation, elevated lipoprotein(a) levels, 
and hyperhomocysteinemia) may also be responsible for an 
association between subclinical hypothyroidism and coro- 
nary artery disease (48—50). Of interest, a recent quantita- 
tive review of patients with subclinical hypothyroidism 
showed that restoration of euthyroidism by L-thyroxine re- 
duced both total and low-density lipoprotein cholesterol 
levels. The reduction was more pronounced in patients 
with higher pretreatment cholesterol levels and TSH con- 
centrations (51). Moreover, L-thyroxine significantly re- 
duced lipoprotein(a) and homocysteine levels in patients 
with overt and subclinical hypothyroidism (52, 53). 

Two studies have shown an association between sub- 
clinical hypothyroidism and coronary artery disease (54, 
55), whereas others have either found no association or 
only a weak association between minor electrocardio- 
graphic changes and a minor degree of hypothyroidism in 
women (41, 56, 57). Striking evidence of a higher risk for 
atherosclerotic cardiovascular death in patients with sub- 
clinical hypothyroidism emerged from the Rotterdam 
study (58). This large epidemiologic study concluded that 
subclinical hypothyroidism is associated with a greater 
prevalence of aortic atherosclerosis and myocardial infarc- 
tion in elderly women. Perk and O'Neill, using sequential 
coronary angiography, found that appropriate thyroid hor- 
mone replacement therapy prevented progression of angio- 
graphic coronary artery disease in hypothyroid patients (59). 

Patients with subclinical hypothyroidism have abnor- 
mal vascular reactivity, which is identified by impaired 
flow-mediated, endothelium-dependent vasodilatation (31, 
60, 61). The association between pathologic immune vas- 
cular damage due to thyroid autoimmunity and coronary 
artery disease is controversial (54-58, 62, 63). The two 
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largest epidemiologic studies that addressed this issue did 
not identify an association between autoimmune thyroid 
disease and mortality or development of coronary artery 
disease (58, 63). This finding weakens the hypothesis that 


pathologic immune vascular damage may be an important 


factor in the association of autoimmune thyroiditis with 
coronary artery disease, independently of whether the TSH 
concentration is normal or increased. 


Commentary 

The results of studies on the effects of subclinical hy- 
pothyroidism on left ventricular structure and function are 
controversial, particularly with regard to the effects on left 
ventricular systolic function at rest. Conflicting results 
might be related to a less than rigorous selection of patients 
(enrollment of patients with previous hyperthyroidism or 
with acute or unstable subclinical hypothyroidism) and to 
different diagnostic criteria for subclinical hypothyroidism 
(a wide range of TSH concentrations) (19—24, 26-28). 
Indeed, in many early studies, inclusion of patients with 
previous overt hyperthyroidism could have confounded the 
evaluation of left ventricular structure and function. In 
other studies, the cardiac measures obtained during the 
subclinical hypothyroid state were compared with those 
obtained in the same patients after L-thyroxine replacement 
therapy. However, thyroid hormone could itself affect the 
heart independently of the underlying thyroid disease. 
Nevertheless, studies have clearly shown that patients with 
subclinical hypothyroidism have impaired left ventricular 
diastolic function at rest and systolic dysfunction on effort, 
which may result in poor physical exercise capacity. More- 
over, resting left ventricular diastolic dysfunction is often 
the first manifestation of heart disease, even preceding sys- 
tolic dysfunction at rest (64, 65). Altered serum lipid levels 
and abnormal vascular reactivity in patients with subclini- 
cal hypothyroidism, particularly in elderly women, may 
confer a higher risk for cardiovascular disease. Therefore, 
subclinical hypothyroidism should be considered a mild 
form of thyroid failure sensu strictu that is associated with 
initial signs of cardiovascular hypothyroidism. 


SUBCLINICAL HYPERTHYROIDISM 

Subclinical hyperthyroidism, characterized by low or 
undetectable serum TSH concentrations and normal FT, 
and FT, concentrations, may be caused by exogenous and 
endogenous factors (9, 66). The major exogenous cause is 
the use of L-thyroxine to suppress TSH in patients with 
thyroid nodular, disease or to prevent local or metastatic 
progression of differentiated thyroid carcinoma after sur- 


‘gery (9, 66). Overzealous hormone replacement therapy; 


misunderstandings about prescriptions; and changes in 
L-thyroxine requirement, absorption, and formulation are 
additional potential causes (9, 15, 66-68). Like overt hy- 
perthyroidism, endogenous subclinical hyperthyroidism is 
due to Graves disease, multinodular goiter, or an autono- 


mously functioning thyroid nodule (9, 66). The prevalence 
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of subclinical hyperthyroidism ranges from 0.6% to 16% 
(13, 14, 66), depending on the definition used (that is, 
TSH concentration lower than normal, <0.1 mU/L, or un- 
detectable in a given assay), the sensitivity of the method used 
to measure TSH concentrations, and iodine intake in the 
study sample. The exogenous form of subclinical byperthy- 
roidism is the most prevalent (15); the endogenous form is 
frequent in geographic areas with iodine insufficiency (69, 
70). 

Low or undetectable TSH concentrations are generally 
temporary in patients with Graves disease. Conversely, 
multinodular goiter or autonomously functioning thyroid 
nodules are characterized by prolonged periods of subclin- 
ical hyperthyroidism (71-73). Overt thyrotoxicosis is often 
precipitated by increased iodine intake after administration 
of iodine-containing drugs or radiographic contrast agents 
(74). Iodine-induced thyrotoxicosis can be secondary to 
iodine prophylaxis in populations with endemic goiter 
(75-77). Prospective studies of patients with endogenous 
subclinical hyperthyroidism (1 to 4 years of follow-up) 
showed that TSH concentrations increased spontaneously 
in almost 50% of cases (although the normal reference 
range was not always reached) and remained unchanged in 
35%, whereas overt hyperthyroidism developed in 10% of 
patients at a rate of 5% per year (78-82). 


Cardiac Manlfestations 

Given the pathophysiologic differences between exog- 
enous and endogenous subclinical hyperthyroidism, we re- 
view cardiac manifestations of the two disorders separately 
(Table 2) (26, 83-96). 


Exogenous Subclinical Hyperthyroldism 

Bell and colleagues (83) first demonstrated the cardiac 
effects of exogenous subclinical hyperthyroidism. They 
studied 7 normal persons by using 24-hour Holter electro- 
cardiography at baseline and after L-thyroxine administra- 
tion, when the plasma TSH response to TSH-releasing 
hormone was inhibited. The mean nocturnal and mean 
daytime heart rate increased after treatment, the former 
significantly so. The first evidence of mild but significant 
changes in myocardial function was reported in 1984 in 
hypothyroid patients receiving over-replacement therapy 
with L-thyroxine and showing minimally elevated serum 
FT; concentrations and suppressed TSH (84). Systolic 
time intervals within the thyrotoxic range alerted the phy- 
sician to tissue thyrotoxicosis and to the need to reduce the 
L-thyroxine dose. The mean preejection period-left ven- 
tricular ejection time ratio was lower than normal in 15 
patients receiving replacement 1-thyroxine therapy and in- 
creased in 7 patients after reduction of the L-thyroxine dose 
(84). Results were similar in 18 patients with exogenous 
subclinical hyperthyroidism (86). 

Concurrent aortic and mitral valve echocardiographic 
tracing has revealed a significantly shorter isovolumic con- 
traction time and preejection period and lower preejection 
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Table 2. Cardiovascular Abnormalities in Subclinical Hyperthyroidism* 














Study, Year Patients, Methods Cause Heart LV LV Systolic LV Diastolic Exercise Ventric- — Supraven- 
(Reference) n Rate Mass Function Function Performance ular tricular 
Arrhyth-  Arrhyth- 
mias mias 
Bell et al., 7 Holter ECG Exogenous 1 - - - - - - 
1983 (83) 
Jennings et al, 15 STI Exogenous — - - | PEP/LVET - - - ~- 
1984 (84) 
Boutin et al, 16 Pulse examina- Endogenous Î - ~ - - - - 
1986 (85) tion 
Banovacetal, 18 STI Exogenous  - - J PEP, | PEP/LVET ~ - - - 
1989 (86) 
Tseng et al., 15 Echo Exogenous | <> - J Isovolumic con- = - ~ - 
1989 (26) traction time, 
| PEP, | PEP/ 
LVET 
Grund and 11 RNV Exogenous = T - «» Ejection fraction — - - - 
Niewoehner, 
1989 (87) 
Biondi et al., 20 Echo, Holter Exogenous 1 T T VCF, f fractional ~ - e 1 
1993 (88) ECG shortening 
Fazio et al., 25 Doppler echo Exogenous 7 T - TIVRT, LE/A - - - 
1995 (89) 
Biondi et al., 10 RNV Exogenous | - «Ejection fraction | Peak filling rate — | Ejection fraction - - 
1996 (90) 
Ching et al., 11 Echo, Holter Exogenous << 1 «+ Ejection frac- - - - = 
1996 (91) blood pressure tion, « fractional 
shortening 
Shapiro et al., — 17 Doppler echo, Exogenous + t +> Ejection fraction «>» E/A ~ > e 
1997 (92) Holter ECG 
Biondi et al., 60 Doppler echo, Exogenous 1! T t Fractional short- — t IVRT, 1 E/A - e i 
1999 (93) Holter ECG ening, t VCF 
Mercuro et al, 19 Doppler echo, Exogenous = T «> Ejection fraction f IVRT, <= E/A | Peak Watt, | VO, - - 
2000 (94) CPEx max, | VO; 
anaerobic threshold 
Biondi et al., 23 Doppler echo, Endogenous 1 T f Fractional short- — 1 IVRT, | E/A - e» e» 
2000 (95) Holter ECG ening, 1 VCF, 
1 aortic accelera- 
tion 
Sgarbi et al., 10 Doppler echo, Endogenous f T 1 VCF - -= 1 1 
2000 (96) Holter ECG 
* 1 = increased; | = decreased; <> = unchanged: CPEx = cardiopulmonary exercise testing E/A = early to late transmitral peak flow velocity ratio: 


ECG = electrocardiography; echo = echocardiography; IVRT = isevolumic 


relaxation 


time; 


LV = left 


ventricular; 


LVET = left 


ventricular 


ejection 


time; 


PEP = preejection period; RNV = radionuclide ventriculography; STI = systolic time intervals; VCF = velocity of circumferential fiber shortening; VO, = oxygen uptake. 
P graphy ) ) E 2 yg F 


period-left ventricular ejection time ratios in patients with 
exogenous subclinical hyperthyroidism (26). Eleven pa- 
tients with an elevated FT, index and suppressed TSH due 
to L-thyroxine over-replacement therapy were evaluated by 
using resting radionuclide ventriculography at baseline and 
after the daily L-thyroxine dose was progressively reduced 
by 25 ug at 3-month intervals until normalization of the 
FT, index (87). Heart rate was significantly reduced by 
titration of the L-thyroxine dose, while left ventricular ejec- 
tion fraction decreased nonsignificantly in 8 of 11 patients. 

Echocardiography showed an increased left ventricular 
mass index in 20 patients with persistent exogenous sub- 
clinical hyperthyroidism (88). Left ventricular systolic 
function was also enhanced, as documented by the increase 
of fractional shortening and the rate-adjusted velocity of 
shortening. During a 24-hour period, the patients’ heart 
rates, assessed by 24-hour Holter electrocardiography, were 
constantly higher than those of controls. Atrial premature 
beats were more frequent in patients than in controls: Two 
patients had atrial fibrillation. The prevalence of ventricu- 
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lar arrhythmias did not differ between groups (88). A sub- 
sequent study confirmed these results in a much larger 
group of patients (93). 

The effects of 6-month B-blockade were evaluated in 
11 patients with exogenous subclinical hyperthyroidism 
who were selected because of symptoms mimicking exag- 
gerated B-adrenergic activity (97). This study showed a 
significant reduction in the average heart rate and the prev- 
alence of atrial premature beats. After B-blockade, atrial 
fibrillation disappeared, left ventricular mass index was 
substantially reduced, and measures of left ventricular sys- 


tolic function remained slightly enhanced. 


Compared with normal controls, 25 patients receiving 
long-term TSH suppressive therapy evaluated with Dopp- 
ler echocardiography had a significant increase in the left 
ventricular mass index accompanied by impaired indices of 
left ventricular diastolic function (prolonged isovolumic re- 
laxation time and reduced ratio of early to late transmitral 
peak flow velocities) (89). Impaired left ventricular dia- 
stolic function was more evident in a subgroup of 10 pa- 
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tients who had greater adrenergic overactivity and higher 
left ventricular mass index values. In these 10 patients, 4 
months of B-blockade significantly reduced cardiac hyper- 
trophy, thereby improving left ventricular diastolic filling. 
In 1996, Biondi and colleagues (90) investigated car- 
diac reserve and exercise capacity using radionuclide ven- 
triculography in 10 patients receiving long-term L-thyrox- 
ine therapy who reported symptoms of adrenergic 
overactivity. Patients were evaluated before and after 4 
months of B-blockade. Exercise capacity, assessed as peak 
workload and exercise duration, was markedly worse in 
patients than in controls. In addition, resting left ventric- 
ular diastolic filling was impaired and ejection fraction de- 
creased during exercise. B-Adrenergic blockade reversed 
the decrease in ejection fraction and almost normalized 
resting diastolic function, which improved exercise tolerance. 
Blood pressure, heart rate, left ventricular systolic 
function, autonomic function, forearm blood flow, and 
vascular resistance did not change in 11 patients with ex- 
ogenous subclinical hyperthyroidism evaluated with 24- 
hour monitoring of pulse and blood pressure, echocardiog- 
raphy, forearm plethysmography, and autonomic function 
testing (91). However, patients had significantly higher left 
ventricular mass index values than did controls. 
L-Thyroxine treatment did not affect left ventricular 
systolic and diastolic function in 17 patients with subclin- 
ical hyperthyroidism evaluated by using Doppler echocar- 
diography and 24-hour Holter electrocardiography (92), 
but the mean left ventricular mass index was significantly 
higher in patients than in controls. Mean heart rate and the 
prevalence of atrial or ventricular premature contractions 
did not change. However, patients taking B-blocker drugs 


- during L-thyroxine treatment were excluded from the eval- 


uation. 

Finally, Mercuro and colleagues (94) studied cardiac 
function and physical exercise capacity by using Doppler 
echocardiography and cardiopulmonary exercise testing in 
19 patients receiving long-term TSH-suppressive treat- 
ment. The mean resting heart rate was marginally higher in 
patients than in controls. Doppler echocardiography 
showed significantly increased left ventricular mass in pa- 
tients with subclinical hyperthyroidism accompanied by 
impaired left ventricular relaxation and preserved resting 
systolic function. Nine of the 19 patients had significantly 
reduced exercise performance, as shown by a significant 
reduction in peak workload, peak oxygen uptake, and an- 
aerobic threshold. Of interest, noradrenaline concentra- 
tions at rest were significantly lower in TSH-suppressed 
patients when measured in both supine and standing posi- 
tions. Individual tailoring of the TSH-suppressive L-thy- 
roxine dose in 7 patients almost normalized all Doppler 
echocardiographic and cardiopulmonary exercise measures 
but did not alter noradrenaline concentrations. Reduced 
noradrenaline concentration in the patients with subclini- 
cal hyperthyroidism agrees with a report of lower nor- 
adrenaline levels in patients with overt thyrotoxicosis (98). 
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Endogenous Subclinical Hyperthyroidism 

Only three studies have evaluated the effect of endog- 
enous subclinical hyperthyroidism on the heart (85, 95, 
96). In a pioneering investigation among participants with 
multinodular goiter, normal FT, and FT, concentrations, 
and a low TSH response to TSH-releasing hormone, Bou- 
tin and colleagues reported a higher pulse rate in patients 
than in controls (85). More recently, 23 patients with en- 
dogenous subclinical hyperthyroidism (15 affected by 
multinodular goiter and 8 by autonomously functioning 
thyroid nodule) were investigated by using 24-hour Holter 
electrocardiography and Doppler echocardiography (95). 
The average heart rate was significantly higher in patients 
than in normal persons. The prevalence of supraventricular 
and ventricular arrhythmias did not differ between the two 
groups. In the patients with subclinical hyperthyroidism, 
fractional shortening increased by about 14%, the heart 
rate-adjusted mean velocity of circumferential fiber short- 
ening increased by about 7%, and peak aortic flow velocity 
increased by about 19%. Left ventricular mass was signifi- 
cantly higher in this group because of the increased thick- 
ness of both the interventricular septum and the posterior 
wall. These patients also had impaired diastolic function 
characterized by delayed relaxation. 

Results were similar in 10 patients with endogenous 
subclinical hyperthyroidism (96). When these patients 
reached euthyroidism after 6 months of methimazole treat- 
ment, the mean 24-hour heart rate, atrial premature beats, 
and left ventricular mass had returned to normal. 


Epidemiologic Evidence on Subclinical Hyperthyroidism 
and Atrial Fibrillation 

Two longitudinal studies of older people have ad- 
dressed atrial fibrillation in subclinical hyperthyroidism 
(82, 99). In 40 patients with subclinical hyperthyroidism 
(mean age, 65 years), Tenerz and colleagues (82) found 8 
cases of atrial fibrillation, and 3 additional patients devel- 
oped atrial fibrillation during the 2-year follow-up. The 
total rate of atrial fibrillation was 28% in patients com- 
pared with 10% in an age-matched group of euthyroid 
persons. In the Framingham study (99), 2007 participants 
60 years of age or older with low TSH levels due to exog- 
enous or endogenous factors had a threefold higher risk for 
atrial fibrillation. Studies of overt hyperthyroidism have 
shown that 10% to 15% of patients with atrial fibrillation 
may have an arterial embolic event (3, 6). Although there 
are no data on the incidence of arterial embolism due to 
atrial fibrillation in patients with subclinical hyperthyroid- 
ism, observations made in overt hyperthyroidism might 
apply to patients with subclinical hyperthyroidism. 


Commentary 

Exogenous and endogenous subclinical hyperthyroid- 
ism exert many relevant effects on the heart (82-97, 99). 
Results about resting heart rate in patients with subclinical 
hyperthyroidism are not consistent. Only four studies of 
exogenous subclinical hyperthyroidism (83, 88, 92, 93) 


3 December 2002 | Annals of Internal Medicine 





Volume 137 * Number 11|eos 





REVIEW | Effects of Subclinical Thyroid Dysfunction on the Heart 


and two studies of the endogenous condition (95, 96) as- 
sessed heart rate by using 24-hour Holter electrocardiogra- 
phy. The mean 24-hour heart rate was increased, also dur- 
ing nocturnal hours, in all these studies except one (93); 
that study had excluded patients with subclinical hyperthy- 
roidism who were taking B-blockers. Increased exercise 
heart rate was reported in two studies, and, at a comparable 
workload, patients with exogenous subclinical hyperthy- 
roidism had a higher heart rate than normal controls (90, 
94). The prevalence and incidence of atrial fibrillation were 
higher in patients with subclinical hyperthyroidism 60 
years of age or older (82, 99), whereas atrial premature 
beats were increased in some younger patients (88, 93, 96). 

There is no consensus about the effects of subclinical 
hyperthyroidism on left ventricular function at rest. Sys- 
tolic function has been reported to be increased (26, 84, 
86, 88, 93, 95, 96) and unchanged (91, 92, 94). However, 
impaired left ventricular performance on exercise and de- 
creased effort tolerance were found in the only two studies 
that evaluated cardiac performance and exercise capacity in 
patients with subclinical hyperthyroidism (90, 94). All the 
studies of cardiac structure in patients with subclinical hy- 
perthyroidism showed an increased left ventricular mass 
with a tendency toward left ventricular concentric remod- 
eling (88-96). This was sometimes accompanied by im- 
paired ventricular relaxation (89, 90, 93-95) and decreased 
exercise performance (90, 94). The favorable effect pro- 
moted by thyroid hormone on diastolic performance (100, 
101) may be counteracted by the adverse effect of myocar- 
dial hypertrophy on diastolic function (64, 65). These ab- 
normalities were improved by B-blockade or by tailoring 
the L-thyroxine dose in patients with exogenous subclinical 
hyperthyroidism and by methimazole in patients with en- 
dogenous subclinical hyperthyroidism (89, 90, 94, 96). 
The prognostic significance of increased left ventricular 
mass in exogenous and endogenous subclinical hyperthy- 
roidism is unclear because of the scarcity of epidemiologic 
studies on cardiovascular risk in these patients (99, 102). 
Patients with endogenous subclinical hyperthyroidism have 
been reported to have a higher rate of death from all 
causes, but especially from circulatory disease, than people 
with normal thyroid function (103). The mechanisms by 
which subclinical hyperthyroidism may increase mortality 
from cardiovascular disease are unknown. Although left 
ventricular mass in patients with subclinical hyperthyroid- 
ism is not sufficiently high to be classified as “left ventric- 
ular hypertrophy,” an increase in left ventricular mass is 
more likely to be harmful than beneficial (104—106). In- 
creased heart rate may also increase risk for cardiovascular 
and noncardiovascular death (107). Finally, because in- 
creased morbidity and mortality from thromboembolic 
events are associated with atrial fibrillation, subclinical hy- 
perthyroidism in older patients may be considered a risk 
factor for thromboembolism. 
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GENERAL CONSIDERATIONS 

Despite the high prevalence of subclinical thyroid dys- 
function in the general population, treatment of this con- 
dition is controversial (66, 108—117). Our overview of the 
cardiovascular effects induced by subclinical hypothyroid- 
ism and subclinical hyperthyroidism shows that minimal 
but "persistent" changes in thyroid hormone levels, as oc- 
cur in subclinical thyroid dysfunction, cause changes in the 
heart. Large epidemiologic studies have shown that, in el- 
derly persons, subclinical hypothyroidism is associated with 
increased risk for atherosclerosis and coronary artery dis- 
ease (58), whereas subclinical hyperthyroidism is associated 
with increased mortality from all causes, but especially 
from cardiovascular disease (103). Further research is 
needed to clarify better the intrinsic mechanisms by which 
subclinical thyroid dysfunction affects cardiovascular risk. 

The data show that subclinical thyroid dysfunction is 
not a compensated biochemical state, and hence timely 
treatment could help to prevent cardiovascular involve- 
ment. An important observation to emerge from this re- 
view is that changes in cardiovascular measures can also be 
found in subclinical hypothyroid patients with TSH values 
less than 10 mU/L. According to the literature, “persistent” 
subclinical hypothyroidism with TSH values stably above 
4.0 mU/L should be treated, particularly if associated with 
thyroid antibodies. The benefits of treatment are an im- 
proved lipid profile, possible reduced risk for atherosclero- 
sis and coronary artery disease, prevention of cardiac mor- 
phologic and functional abnormalities and progression to 
overt hypothyroidism, a modest symptomatic benefit after 
L-thyroxine, and prevention of goiter in some patients. The 
L-thyroxine dose must be lower in patients with subclinical 
hypothyroidism than in those with overt disease (1.0 pg/kg of 
body weight vs. 2.0 ug/kg), and patients must be moni- 
tored until the optimal replacement dose is achieved. 
Young and middle-aged patients may start with 25 wg of 
L-thyroxine, with progressive increases in the dose until the 
TSH level ranges from 1 to 2 mU/L. If TSH concentrations 
remain normal, values may be checked every 6 to 12 
months. In elderly patients with subclinical hypothyroid- 
ism, it is prudent to begin with a low dose of 1-thyroxine 
(12.5 to 25 ug) and then titrate the dose upward at 4- to 
6-week intervals on the basis of serial TSH determinations 
and clinical evaluation. Cardiac conditions should be as- 
sessed before initiating therapy to avoid exacerbation of 
ischemic heart disease. The target dose of 1-thyroxine is 
lower in elderly patients than in young and middle-aged 
patients because of decreased thyroxine metabolism in the 
former group. 

Because the most common cause of subclinical thyroid 
dysfunction is L-thyroxine therapy (15), periodic evalua- 
tions of serum TSH levels seem justified to ensure that 
replacement therapy is not under- or over-prescribed. Ap- 
propriate replacement therapy to maintain TSH levels in 
the normal range is necessary in hypothyroid patients to 
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avoid the adverse cardiovascular effects of mild thyroid 
hormone excess or deficiency. 

Given the increased mortality in patients with subclin- 
ical hyperthyroidism older than 60 years of age, subaormal 
TSH concentrations should be avoided in elderly patients 
(103, 117). Before surgery or iodine 131 therapy, elderly 
patients with subclinical hyperthyroidism should receive treat- 
ment with low doses of antithyroid drugs or B-blockers. 
However, the cardiovascular risk related to the increased 
left ventricular mass and to the deleterious effects of overt 
thyrotoxicosis in hearts previously exposed to prolonged 
subclinical hyperthyroidism should also be considered in 
younger patients (118). 

L-thyroxine suppressive therapy must be carefully cus- 
tomized in patients with benign thyroid disease; TSH con- 
centrations should be maintained at the low end of normal 
range, and treatment outcome should be assessed after 6 to 
12 months of therapy. Long-term TSH suppressive therapy 
must be associated with periodic cardiovascular assessment. 
Cancer recurrence and mortality rate may be increased in 
patients with differentiated thyroid cancer who are inade- 
quately treated with L-thyroxine (119). New guidelines for 
L-thyroxine therapy are needed for patients with the high- 
est-risk tumors to maximize the benefit of therapy on thy- 
roid cancer cell growth while avoiding the long-term ad- 
verse effects of TSH suppression. In the meantime, 
B-blockade may be considered in patients with adrenergic 
hyper-responsiveness to L-thyroxine, since it blunts the in- 
crease in heart rate, prevents the development of left ven- 
tricular hypertrophy, and effectively reduces the risk for 
supraventricular arrhythmias (89, 90, 93, 97). 
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Ap LIBITUM 


Charleston Sunset 


The same fire, 
whick has lit 


the edges of the world, 


feeds.the glow inside of me 


and | ara standing 


with à handful of questions. 


As | drop them, 
one by one, 


you dip behind a boat 


to pick one from the pile at my feet: 


How coaíd you end this moment 
in any more splendor? 


But, you stay tucked away, 


without a response, 


no smoke, no suddenness, 
just a quiet dwindling of a gentle flame, 


and, there | am, 


standing empty-handed, 
with nofhing else left to hold 


. . besides my breath. 
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| CUNICAT GUIDELINES 


Screening for Prostate Cancer: Recommendation and Rationale 


U.S. Preventive Services Task Force* 


This statement summarizes the current U.S. Preventive Services 
Task Force (USPSTF) recommendations on screening for prostate 
cancer and updates the 1996 recommendations on this topic. The 
complete USPSTF recommendation and rationale statement on this 
topic, which includes a brief review of the supporting evidence, is 
available through the USPSTF Web site (www.preventiveservices 
.ahrq.gov), the Natlonal Guideline Clearinghouse (www.guideline 
-Bov), and In print through the Agency for Healthcare Research 
and Quality Publications Clearinghouse (telephone, 800-358- 





SUMMARY OF THE RECOMMENDATION 


The U.S. Preventive Services Task Force (USPSTF) 
concludes that the evidence is insufficient to recommend 
for or against routine screening for prostate cancer using 
prostate-specific antigen (PSA) testing or digital rectal ex- 
amination (DRE). This is a grade I recommendation. (See 
Appendix Table 1 for a description of the USPSTF classi- 
fication of recommendations.) 


The USPSTF found good evidence that PSA screening 
can detect early-stage prostate cancer but mixed and inconclu- 
sive evidence that early detection improves health outcomes. 
(See Appendix Table 2 for a description of the USPSTF 
classification of levels of evidence.) Screening is associated 
with important harms, including frequent false-posttive results 
and unnecessary anxiety, biopsies, and potential complications 
of treatment of some cases of cancer that may never have af- 
fected a patient's health. The USPSTF concludes that evidence 
is insufficient to determine whether the benefits outweigh the 
harms for a screened population. 


CLINICAL CONSIDERATIONS 

Prostate-specific antigen testing and DRE can effec- 
tively detect prostate cancer in its early pathologic stages. 
Recent evidence suggests that radical prostatectomy can 
reduce prostate cancer mortality in men whose cancer is 
detected clinically. The balance of potential benefits (the 
reduction of morbidity and mortality from prostate cancer) 
and harms (false-positive results, unnecessary biopsies, and 
possible complications) of early treatment of the types of 
cancer found by screening, however, remains uncertain. 
Therefore, the benefits of screening for early prostate can- 
cer remain unknown. Ongoing screening trials, and trials 
of treatment versus “watchful waiting” for cancer detected 
by screening, may help clarify the benefits of early detec- 
tion of prostate cancer. 


Despite the absence of firm evidence of effectiveness, 
some clinicians may opt to perform prostate cancer screen- 
ing for other reasons. Given the uncertainties and contro- 


wow. annals.org 


9295; e-mail, ahrqpubs@ahrq.gov). The complete information on 
which this statement is based, Including tables and references, Is 
avallable In the accompanying article In thls Issue and in the 
summary of the evidence and systematic evidence review on the 
Web sites already mentioned. 
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See related article on pp 917-929. 
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versy surrounding prostate cancer screening, clinicians 
should not order the PSA test without first discussing with 
the patient the potential but uncertain benefits and the 
possible harms of prostate cancer screening. Men should be 
informed of the gaps in the evidence, and they should be 
assisted in considering their personal preferences and risk 
profile before deciding whether to be tested. 


If early detection improves health outcomes, the pop- 
ulation most likely to benefit from screening will be men 
50 to 70 years of age who are at average risk and men older 
than 45 years of age who are at increased risk (African- 
American men and those with a first-degree relative with 
prostate cancer) (1). Benefits may be smaller in Asian- 
American persons, Hispanic persons, and persons in other 
racial and ethnic groups that have a lower risk for prostate 
cancer. Older men and men with other significant medical 
problems who have a life expectancy of fewer than 10 years 
are unlikely to benefit from screening (1). 


Prostate-specific antigen testing is more sensitive than 
DRE for the detection of prostate cancer. Prostate-specific 
antigen screening with the conventional cut-point of 4.0 
ng/dL detects a large majority of prostate cancer; however, 
a significant percentage of early prostate cancer (1096 to 
2096) will be missed by PSA testing alone (2). Using a 
lower threshold to define an abnormal PSA level detects 
more cases of cancer at the cost of more false-positive 
results and more biopsies. 


The yield of screening in terms of cancer detected de- 
clines rapidly with repeated annual testing (1). If screening 
were to reduce mortality, biennial PSA screening could 
yield as much benefit as annual screening. 


The brief review of the evidence that is normally in- 
cluded in USPSTF recommendations is available in the 
complete recommendation and rationale statement on the 


USPSTF Web site (www.preventiveservices.ahrq.gov). 
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RECOMMENDATIONS OF OTHERS 


Most major U.S. medical organizations recommend 
that clinicians discuss with patients the potential benefits 
and possible harms of PSA screening, consider patient pref- 
erences, and individualize the decision to screen. They gen- 
erally agree that the most appropriate candidates for 
screening include men older than 50 years of age and 
younger men at increased risk for prostate cancer but that 
screening is unlikely to benefit men who have a life expect- 
ancy of fewer than 10 years. These organizations include 
the American Academy of Family Physicians, the American 
Cancer Society, the American College of Physicians-Amer- 
ican Society of Internal Medicine, the American Medical 
Association, and the American Urological Association (3— 
7). None of these organizations endorses universal or mass 
screening for any group of men. In 1994, the Canadian 
Task Force on Preventive Health Care recommended 
against the routine use of PSA or transrectal ultrasonogra- 
phy as part of the periodic health examination (8); while 
recognizing the limitations of DRE, it concluded that the ev- 
idence was insufficient to recommend that physicians discon- 
tinue use of DRE in men 50 to 70 years of age. The Canadian 
Task Force is in the process of updating its recommendations. 


APPENDIX 

Members of the U.S. Preventive Services Task Force are Alfred O. Berg, 
MD, MPH, Chair (University of Washington, Seattle, Washington); Janet 
D. Allan, PhD, RN, Vice-Chair (Dean, School of Nursing, University of 
Maryland, Baltimore, Baltimore, Maryland); Paul Frame, MD (Tri-County 
Family Medicine, Cohocton, and University of Rochester, Rochester, New 
York); Charles J. Homer, MD, MPH (National Initiative for Children's 
Healthcare Quality, Boston, Massachusetts); Mark S. Johnson, MD, MPH 
(University of Medicine and Dentistry of New Jersey-New Jersey Medical 
School, Newark, New Jersey): Jonathan D. Klein, MD, MPH (University of 
Rochester School of Medicine, Rochester, New York); Tracy A. Lieu, MD, 
MPH (Harvard Pilgrim Health Care and Harvard Medical School, Boston, 
Massachusetts); Cynthia D. Mulrow, MD, MSc (University of Texas Health 
Science Center, San Antonio, Texas [member and affiliation at time recom- 
mendation was finalized]); C. Tracy Orleans, PhD (The Robert Wood John- 
son Foundation, Princeton, New Jersey); Jeffrey F. Peiper, MD, MPH 
(Women and Infants’ Hospital, Providence, Rhode Island); Nola |, Pender, 
PhD, RN (University of Michigan, Ann Arbor, Michigan}; Albert L. Siu, 
MD, MSPH (Mount Sinai School of Medicine, New York, New York); 
Steven M. Teursch, MD, MPH (Merck & Co., Inc., West Point Pennsyl- 
vania); Carolyn Westhoff, MD, MSc (Columbia University, New York, New 
York); and Steven H. Woolf, MD, MPH (Virginia Commonwealth Univer- 
sity, Fairfax, Virginia). 





From the U.S. Preventive Services Task Force, Agency for Healthcare 
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Appendix Table 1. U.S. Preventive Services Task Force Grades 
and Recommendations * 





Grade Recommendation 


A The USPSTF strongly recommends that clinicians routinely provide 
[the service] to eligible patients. The USPSTF found good 
evidence that [the service] improves important health outcomes 
and concludes that benefits substantially outweigh harms. 

B The USPSTF recommends that clinicians routinely provide [the 
service] te eligible patients. The USPSTF found at least fair 
evidence that [the service] improves important health outcomes 
and concludes that benefits outweigh harms. 

C The USPSTF makes no recommendation for or against routine 
provision of [the service]. The USPSTF found at least fair 
evidence that [the service] can improve health outcomes but 
concludes that the balance of benefits and harms is too close to 
justify a general recommendation. 

D The USPSTF recommends against routinely providing [the service] 
to asymptomatic patients. The USPSTF found at least fair 
evidence that [the service] is ineffective or that harms outweigh 
benefits. 

| The USPSTF concludes that the evidence is insufficient to 
recommend for or against routinely providing [the service]. 
Evidence that the [service] is effective is lacking, of poor 
quality, or conflicting, and the balance of benefits and harms 
cannot be determined. 





i. 





* The U.S. Preventive Services Task Force (USPSTF) grades its recommendations 
according to one of five classifications (A, B, C, D, 1) reflecting the strength of 
evidence and magnitude of net benefit (benefits minus harms). 


Appendix Table 2. U.S. Preventive Services Task Force Grades 
for Strength of Overall Evidence* 





Grade Definition 


Good Evidence includes consistent results from well-designed, well- 
conducted studies in representative populations that directly 
assess effects on health outcomes 

Fair Evidence is sufficient to determine effects on health outcomes, 
but the strength of the evidence is limited by the number, 
quality, or consistency of the individual studies; 
generalizability to routine practice; or indirect nature of the 
evidence on health outcomes 

Poor Evidence is insufficient to assess the effects on health outcomes 
because of limited number or power of studies, important 
flaws in their design or conduct, gaps in the chain of 
evidence, or lack of information on important health 
outcomes 











* The U.S. Preventive Services Task Force (USPSTF) grades the quality of the 
overall evidence for a service on a three-point scale (good, fair, poor). 
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Bren GUIDELINES 


Screening for Prostate Cancer: An Update of the Evidence for the U.S. 


Preventive Services Task Force 


Russell Harrls, MD, MPH, and Kathleen N. Lohr, PhD 


Background: In U.S. men, prostate cancer Is the most common 
noncutaneous cancer and the second leading cause of cancer 
death. Screening for prostate cancer ls controversial. 


Purpose: To examine for the U.S. Preventive Services Task Force 
the evidence of benefits and harms of screening and earlier treat- 
ment. 


Data Sources: MEDLINE and the Cochrane Library, experts, and 
bibliographies of reviews. 


Study Selection: Researchers developed eight questions repre- 
senting a logical chain between screening and reduced mortality, 
along with ellgibillty criterla for admissible evidence fcr each 
question. Admissible evidence was obtained by searching the data 
sources. 


Data Extraction: Two reviewers abstracted relevant information 
using standardized abstraction forms and graded article quality 
according to Task Force criteria. 


Data Synthesis: No conclusive direct evidence shows that 
screening reduces prostate cancer mortality. Some screening tests 
can detect prostate cancer at an earller stage than clinical detec- 
tion. One study provides good evidence that radical prostatectomy 
reduces disease-specific mortality for men with localized prostate 
cancer detected clinically. No study has examined the additional 
benefit of earller treatment after detection by screening. Men with 
a life expectancy of fewer than 10 years are unlikely to benefit 
from screening even under favorable assumptions. Each treatment 
Is associated with several well-documented potential harms. 


Conclusions: Although potential harms of screening for prostate 
cancer can be established, the. presence or magnitude of potential 
benefits cannot. Therefore, the net benefit of screening cannot be 
determined. 


Ann intem Med. 2002;137:917-929. 
For author affiliations, see end of text. 
See related article on pp 915-916. 
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he American Cancer Society estimates that 189 000 

men will receive a diagnosis of prostate cancer in 2002 
and that 30 200 men will die of the disease (1). Many 
more men receive a diagnosis of prostate cancer than die of 
it (lifetime risk, about 1 in 6 vs. about 1 in 29). Among 
types of cancer, only lung cancer kills more men each year. 
The cause of prostate cancer is unknown, and the best- 
documented risk factors (age, ethnicity, and family history) 
are not modifiable. The burden of prostate cancer 
falls disproportionately on men who are older or 
black. The median age at diagnosis is approximately 71 
years, and the median age at death is 78 years (2). More 
than 7596 of all cases of prostate cancer are diagnosed in 
men older than 65 years of age, and 9096 of deaths occur 
in this age group (2, 3). Incidence is approximately 6096 
higher and mortality rate is twofold higher in black men 
than in white men (2). Asian-American men and Hispanic 
men have lower incidence rates than non-Hispanic white 
persons (3). 

Although approaches to primary prevention of pros- 
tate cancer are being tested, to date none are known to be 
effective. The most common strategy for reducing the bur- 
den of prostate cancer is screening, but screening remains 
controversial. Many studies on this topic have been pub- 
lished since 1996, when the U.S. Preventive Services Task 
Force (USPSTF) last examined prostate screening (4). To 
assist the USPSTF in updating its recommendation, the 
Research Triangle Institute- University of North Carolina 
Evidence-based Practice Center performed a systematic re- 
view of the evidence on screening for prostate cancer. 
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METHODS 

Using USPSTF methods (5), we developed an analytic 
framework and eight key questions to guide our literature 
search. Because we found no direct evidence connecting 
screening and reduced mortality, we searched for indirect 
evidence on the yield of screening, the efficacy and harms 
of various forms of treatment for early prostate cancer, and 
the costs and cost-effectiveness of screening. We developed 
eligibility criteria for selecting relevant evidence to answer 
the key questions (Table 1). We examined the critical lit- 
erature from the 1996 USPSTF review and used search 
terms consistent with the eligibility criteria to search the 
MEDLINE database and Cochrane Library for English- 
language reviews and relevant studies published between 1 
January 1994 and 15 September 2002. 

The first author and at least one trained assistant re- 
viewed abstracts and articles to find those that met the 
eligibility criteria. For these studies, the two reviewers ab- 
stracted relevant information using standardized abstrac- 
tion forms. We graded the quality of all included articles 
according to USPSTF criteria (5). The authors worked 
closely with two members of the USPSTF throughout 
the review and periodically presented reports to the full 
USPSTF. We distributed a draft of the systematic evidence 
review to experts in the field and relevant professional or- 
ganizations and federal agencies for broad-based external 
peer review and made revisions based on the feedback. We 
then revised the full systematic evidence review into this 
manuscript. A more complete account of the methods of 


this review can be found in the Appendix (available at 
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Table 1. Key Questions, Inclusion Criteria, and Articles Meeting Criteria* 





Key Question Inclusion Criteria 





Articles Meeting 


Criteria, n 
All Published from 1 January 1994 to 15 September 2002 
English language 
MEDLINE, Cochrane 
Human participants 
1. Efficacy of screening (direct evidence) RCT; case-control study; or ecologic evidence directly connecting screening with 1 RCT 


health outcomes 


2. Yield of screening 


w 


. Efficacy of radical prostatectomy 
Follow-up 22 years 


4. Efficacy of radiation therapy Health outcomes 


5. Efficacy of androgen deprivation therapy 


D 


Efficacy of watchful waiting 


wN 


. Harms of treatment Patient self-report 


post-treatment 


8. Costs and cost-effectiveness of treatment 





Modeling: studies 


275% of patients followed 


2 case-control 
15 ecologic 


Unselected population without prostate cancer 35 
Screening test offered to all 

Work-up offered to all with positive results on screening tests 

Screening test compared with a valid reference standard 


RCT; clinically localized disease 1 


32 


Use of valid measurement instrument 
Follow-up from pretreatment to at least 12 months post-treatment or 
Comparison with similar untreated control group at least 12 months 


Valid assessment of costs of screening and treatment 2 
Assess direct and indirect costs 
Cost-effectiveness, cost-benefit, cost-utility 





* RCT = randomized, controlled trial. 


www.annals.org). The complete systematic evidence review 
is available on the Web site of the Agency for Healthcare 
Research and Quality (www.ahrq.gov) (6). 

This evidence report was funded through a contract to 
the Research Triangle Institute-University of North Caro- 
lina Evidence-based Practice Center from the Agency for 
Healthcare Research and Quality. Staff of the funding 
agency and members of the USPSTF contributed to the 
study design, reviewed draft and final manuscripts, and 
made editing suggestions. 


RESULTS 
Direct Evidence That Screening Reduces Mortality 
Randomized, Controlled Trials 

Labrie and colleagues (7) completed the first random- 
ized, controlled trial (RCT) of prostate cancer screening 
with more than 46000 men. At the end of 8 years of 
follow-up, approximately 23% of the invited group and 
6.5% of the not-invited group had been screened with 
prostate-specific antigen (PSA) testing and digital rectal ex- 
amination (DRE). Prostate cancer death rates did not dif- 
fer between groups (4.6 vs. 4.8 deaths per 1000 persons, 
respectively). 

Two other RCTs of prostate cancer screening, both 
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initiated in 1994, are ongoing: the U.S. National Cancer 
Institute Prostate, Lung, Colorectal, and Ovary Trial and 
the European Randomized Study of Screening for Prostate 
Cancer. Neither study will have data on mortality for sev- 
eral more years. 


Case-Control Studies 

Three well-conducted, nested case-control studies 
(two since 1994) examined the relationship between chart 
review documentation of DRE and advanced prostate can- 
cer or death from prostate cancer. Two studies found no 
relationship (8, 9). The third study found that men who 
died of prostate cancer had fewer DREs in the years before 
diagnosis (odds ratio indicating a protective effect of DRE, 
0.51 [95% CI, 0.31 to 0.84]) (10). 

Why results from these otherwise similar studies differ 
is not clear. The three studies depended on large databases 
and on individual medical records. They defined cases 
slightly differently and used different approaches to differ- 
entiate screening DRE from diagnostic DRE. Because such 
studies are complex in design, we were not able to deter- 
mine whether one method was more accurate than another 
(11). All three studies were small, and all were consistent 
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with a reduction in prostate cancer mortality of up to 50% 
with DRE. 

We found no case-control studies of PSA screening. 
This can be explained, at least in part, by the fact that 
insufficient time has elapsed since the introduction of PSA 
as a screening test in the late 1980s. Such studies are under 
way (12). 


Ecologic Studies 

Around 1987, use of PSA screening began to increase 
rapidly in the United States. Important trends in prostate 
cancer incidence and mortality also occurred at that time. 
Although incidence rates had been slowly increasing for 
some years before 1987, data from the U.S. Surveillance, 
Epidemiology, and End Results program showed a dra- 
matic increase in age-adjusted prostate cancer incidence— 
2096 per year—from 1989 to 1992. The rates then de- 
creased at 10.896 per year (13), stabilizing after 1994 (14). 
Most of the increase in incidence was seen in localized or 
regional disease. Incidence of distant-stage disease az diag- 
nosis showed little initial increase and then began to cecline; 
annual decline for white men was 17.996 after 1991 (15). 

Disease-specific mortality rates paralleled trends in 
prostate cancer incidence (15, 16). In the late 1980s, the 
average annual percentage increase rose from 0.7% to 
3.196 for white men and from 1.696 to 3.296 for black 
men. In 1991, prostate cancer mortality rates for white 
men began to decline (21.696 decrease from 1991 to 
1999); in 1993, rates for black men followed suit (16.096 
decrease from 1993 to 1999) (14). Mortality rates de- 
creased in all age groups at about the same time. Analyses 
of trends in prestate cancer incidence and mortality in 
Olmsted County, Minnesota (17), and in Canada (18, 19) 
have shown similar results. 

Ecologic evidence is difficult to interpret. Although 
screening probably explains trends in incidence of prostate 
cancer (20), trends in mortality are more difficult to un- 
derstand. Some aspects of the trends (for example, a de- 
cline in distant-stage disease) are consistent with screening, 
but other aspects (for example, the short time between 
increased screening and decreased mortality) (21) are not 
as consistent with our current view of the natural history of 
prostate cancer. The argument that the decline in mortality 
can be attributed to PSA screening would be stronger if it 
could be shown that the decline was largest in areas with 
more screening. To date, data on this issue are conficting 
(19, 22-27). 

Other possible explanations for decreased mortality in- 
clude "attribution bias" and improved treatment. Attribu- 
tion bias suggests that some deaths are mistakenly attrib- 
uted to prostate cancer. If the percentage of deaths so 
attributed is stable, then the prostate cancer mortality rate 
would be expected to increase and decrease in close approx- 
imation with the incidence of prostate cancer in the pop- 
ulation (16). 
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Changes in prostate cancer treatment during the late 
1980s and early 1990s included higher rates of radical 
prostatectomy, development of luteinizing hormone-re- 
leasing hormone (LHRH) agonists (allowing improved an- 
drogen deprivation therapy without castration), and refine- 
ments in radiation therapy. Such changes may explain the 
reduction in prostate cancer mortality. A recent study by 
Bartsch and coworkers (27), for example, documented a 
greater reduction in prostate cancer mortality in the Aus- 
trian state of Tyrol, which had instituted a free PSA screen- 
ing program, compared with the rest of Austria. This find- 
ing could be a consequence of the screening program, 
changes in treatment that accompanied the screening pro- 
gram, misattribution of cause of death, or some combina- 


tion of the three. 


Accuracy of Screening 

Three problems complicate any attempt to determine 
the accuracy of screening tests for prostate cancer. First, 
research has yet to clarify which tumors screening should 
target. Second, the reference standard (prostate biopsy) for 
diagnosing prostate cancer after positive results on a screen- 
ing test is imperfect. Third, few studies perform biopsy on 
men with negative results on screening tests. 

Prostate cancer is a heterogeneous tumor. Different 
cases of prostate cancer have widely varying growth rates 
and potential for causing death. Ideally, prostate cancer 
screening would target only tumors that would cause clin- 
ically important disease. Currently available prognostic 
markers can distinguish a small number of men with ex- 
cellent prognosis for long-term survival and a small num- 
ber of men with poor prognosis for long-term survival 
(28). However, they cannot help us correctly categorize the 
prognosis of those in the middle category, which includes 
most men with prostate cancer (29 —33). Since research has 
not yet clearly defined the characteristics of clinically im- 
portant prostate cancer, we do not know what the specific 
target of screening should be. 

The usual reference standard used in prostate cancer 
screening studies, transrectal needle biopsy of the prostate, 
is imperfect for two reasons. First, it misses some cases: of 
cancer; 10% to 30% of men who have negative results on 
an initial series of biopsies have cancer on repeated biopsy 
series (34-39). Thus, some men categorized as not having 
cancer actually have it, falsely lowering the test's measured 
sensitivity. Second, in clinical practice and research, a “bi- 
opsy” is actually four to six (or more) biopsies. Many bi- 
opsy specimens are obtained, most from normal-appearing 
areas of the prostate. An analysis of this practice concluded 
that up to 25% of apparently PSA-detected tumors and 
more than 25% of apparently DRE-detected tumors were 
likely to have been detected by serendipity, that is, as an 
incidental finding on a blind biopsy (40). Thus, some men 
who are categorized as having cancer detected by screening 
actually have serendipity-detected cancer. This error falsely 


increases sensitivity. 
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In addition to problems of the accuracy of the refer- 
ence standard, few studies perform biopsy on men who 
have negative results on screening tests. This reduses our 
ability to determine the number of false-negative screening 
tests and to calculate sensitivity. Most studies use several 
noninvasive tests together, measuring the sensitivity of one 
test against the combined findings of all tests. The extent 
to which these combined tests actually detect all important 
cancer is unknown. This bias probably leads to an overes- 
timate of sensitivity. 


Screening Methods 
Prostate-Specific Antigen Testing 

An analysis from the Physicians’ Health Study avoided 
some of the bias of the problematic reference standard by 
using longitudinal follow-up instead of biopsy (41). In this 
study, which used a PSA cut-point of 4.0 ng/mL or higher, 
the sensitivity for detecting cancer appearing within 2 years 
after screening was 73.296. Although the study cakulated 
sensitivity separately for aggressive (that is, extracapsular or 
higher grade) and nonaggressive (that is, intracapsular and 
lower grade) cancer (sensitivity, 91% vs. 56%), it is not 
clear that these categories correspond to clinically impor- 
tant and clinically unimportant tumors. Among men who 
did not receive a diagnosis of prostate cancer in :hose 2 
years, 14.6% had an initial PSA level of 4.0 ngimL or 
greater, corresponding to a specificity of 85.4%. 

Other studies have provided similar estimates of sen- 
sitivity and specificity for PSA level with a cut-point of 4.0 
ng/mL (42—44). Specificity for PSA screening is lower 
among men with larger prostate glands, including the large 
number of older men with benign prostatic hyperplasia. 
One study of four carefully chosen samples found that the 
likelihood ratios for various PSA levels were much lower 
among men with benign prostatic hyperplasia than among 
men without benign prostatic hyperplasia (45). Thus, the 
PSA test is not as accurate in detecting cancer in men with 
benign prostatic hyperplasia as in those without. 

Because of the reduced specificity in older men with 
benign prostatic hyperplasia, some experts have proposed 
that the PSA cut-point be adjusted for age, with higher 
cut-points for older men and lower cut-points for vounger 
men (46). Such a strategy increases sensitivity anc. lowers 
specificity in younger men, while the reverse is true in older 
men. Experts disagree about whether this strategy would 
improve health outcomes (47, 48). 

Some experts have also proposed decreasing the cut- 
point defining an abnormal PSA level from 4.0 ng/mL to 
3.0 ng/mL (or even 2.6 ng/mL) for all men (44, 49, 50). 
This approach results in more biopsies and more cancer 
detected (49, 51-55). Because of the uncertainty about the 
definition of clinical importance, the value of this increased 
detection is unknown. 

In the serum, PSA circulates in two forms: free and 
complexed with such molecules as a@,-antichymetrypsin. 
Men with prostate cancer tend to have a lower percentage 
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of free PSA than men without prostate cancer (56, 57). In 
research, the percentage of free PSA (or a similar test mea- 
suring the level of complexed PSA) (58—62) has mainly 
been used to increase the specificity of screening by distin- 
guishing between men with PSA levels of 4.0 ng/mL to 9.9 
ng/mL who should undergo biopsy and those who should 
not (52, 63-70). Different studies have suggested different 
cut-points for percentage of free PSA; a lower cut-point 
avoids more biopsies but also misses more cancer. High 
cut-points (for example, 2596) would avoid about 2096 of 
biopsies, and the probability of cancer at that cut-point is 
about 896 (66). In practice, it is not clear whether this 
probability would be low enough for men and their phy- 
sicians to forgo biopsy (71). 

Men with prostate cancer have a greater increase in 
PSA level over time than men without cancer (72). It is 
unclear, however, whether examining the annual rate of 
change in PSA level (PSA velocity) improves health out- 
comes or reduces unnecessary biopsies (47, 73). Because of 
intraindividual variation, PSA velocity is useful only in 
men who have three or more tests of PSA level over a 
period of 1 to 3 years (47, 74, 75). 


Digital Rectal Examination 

It is more difficult to detect cancer with DRE than 
with PSA. A meta-analysis examining studies of DRE in 
unselected samples screened by both PSA and DRE found 
a sensitivity of 59% (64% for the four best studies) (76). 
Digital rectal examination detects cancer in some men with 
PSA levels below 4.0 ng/mL (positive predictive value, 
about 10% according to one large study [63]) or even 3.0 
ng/mL, but the tumors were usually small and well differ- 
entiated (77). Digital rectal examination has limited repro- 
ducibility (78). 
Yield of Large Screening Programs 

Using six studies of screening with a single PSA test or 
with PSA and DRE among large, previously unscreened 
samples, we were able to estimate the yield of a new screen- 
ing program among men in different age groups (79) who 
had not previously been screened (7, 44, 49, 63, 64, 79— 
83). The Figure gives estimates of positive test results and 
cases of cancer detected after screening with PSA alone or 
screening with PSA and DRE among men in their 60s. 
Men in their 50s have fewer positive test results and cases 
of cancer detected, while men in their 70s have more. 

The percentage of participants with a PSA level of 4.0 
ng/mL or higher ranged from about 496 (79) among men 
in their 50s to about 2796 (64) among men in their 70s. 
The percentage of men who had a PSA level of 4.0 ng/mL 
or higher or abnormal results on DRE ranged from 1596 
among younger men to 40% among older men (79). Few 
other screening tests have such a high percentage of posi- 
tive results (63, 64, 81, 82). 

In the screening studies, some men with abnormal re- 
sults on screening tests did not undergo biopsy. If we as- 
sume that biopsy is performed on all men with an abnor- 
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Figure. Estimated yleld of screening with prostate-specific antigen (PSA) testing or with PSA testing and digital rectal examination 
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mal result on a screening test and that the rate of cancer 
detection is the same as for men who undergo study bi- 
opsy, we estimate that the percentage of all men screened 
who would have prostate cancer detected would range 
from approximately 1.596 (PSA screening alone for men in 
their 50s) (81) to 1096 (PSA and DRE screening far men 
in their 70s) (44). 

The Figure gives general percentages from all scudies. 
In these six studies, biepsies detected cancer in approxi- 
mately 30% of men with a PSA level of 4.0 ng/mL or 
higher and in 20% to 27% of men with a PSA level of 4.0 
ng/mL or higher or an abnormal result on DRE (7, 49, 79, 
80, 83). The probability of prostate cancer with a PSA level 
of 2.5 ng/mL to 4.0 ng/mL and negative results on DRE is 
also about 2096 (51). Although the studies found that 6096 
to 7096 of screen-detected cancer is organ confined (7, 49, 
80, 82, 83), they do not provide information about the 
number of lives extended by detecting either organ- 
confined or extracapsular tumors. 
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Yleld with Different Screening Intervals 

Rates of positive results and cancer detection decrease 
on screening a year after the initial screening round (7, 49, 
80, 83-85). In one study, approximately 26% of men with 
a PSA level of 4.0 ng/ml. or greater had prostate cancer 
after the first round of screening and approximately 6.2% 
had cancer after subsequent rounds (7). Other studies have 
concluded that annual screening confers little gain com- 
pared. with intervals of at least 2 years (86), especially for 
the 70% of the population with PSA levels of 2.0 ng/mL or 
less (41, 87). 


Effectiveness of Current Treatments for Localized 
Disease 
Radical Prostatectomy 

Since 1991, radical prostatectomy has been the most 
common treatment for clinically localized prostate cancer. 
It is the initial treatment for more than one third of pa- 
tients with new diagnoses, most commonly men 75 years 
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of age or younger (2). The procedure is usually performed 
with curative intent in men who have a life expectancy of 
at least 10 years. 

One well-conducted RCT compared radical prostatec- 
tomy with “watchful waiting” (in which treatment is not 
given initially but is reserved for progressive or symptom- 
atic disease) among men with clinically detected prostate 
cancer (88). About 75% of the men in this study had 
palpable cancerous tumors, few of which were the size usu- 
ally detected by PSA screening (73, 84, 89). After 8 years 
of follow-up, 7.1% of the radical prostatectomy group had 
died of prostate cancer compared with 13.6% of men in 
the watchful waiting group (relative hazard, 0.50 [CE 0.27 
to 0.91]). The absolute difference in prostate cancer mor- 
tality was 6.6% (CI, 2.1% to 11.1%) (number needed to 
treat for benefit, 17). The groups did not differ in all-cause 
mortality. 

No other well-conducted RCT has compared any 
other treatment with radical prostatectomy for clinically 
localized prostate cancer. One ongoing RCT, the Prosta- 
tectomy Intervention versus Observation Trial in the 
United States, will publish results in the future (90, 91). 

One observational study that used internal controls 
and data from the Surveillance, Epidemiology, and End 
Results program provided information on the effectiveness 
of radical prostatectomy relative to other treatments (92). 
For men with well-differentiated cancer, 10-vear disease- 
specific survival did not differ between the radical prosta- 
tectomy group and the age-matched radiation or watchful 
waiting groups. Disease-specific survival was slightly higher 
for the radical prostatectomy group in men with. moder- 
ately differentiated tumors (radical prostatectomy group, 
8796; radiation group, 76%; watchful waiting group, 77%) 
and was much higher for men with poorly differentiated 
cancer (radical prostatectomy group, 67%; radiation 
group, 5396; watchful waiting group, 4596). Other cohort 
studies without controls have found similar survival rates 
after radical prostatectomy (33, 93-97). 


Radiation Therapy 

Radiation therapy is the second most commonly used 
treatment for nonmetastatic prostate cancer and is the 
most common treatment for men 70 to 80 years of age (2). 
The two common types of radiation therapy reviewed here 
are external-beam radiation therapy (EBRT) and brachy- 
therapy, the insertion of radioactive pellets directly into 
prostate tissue. 

No well-conducted RCT with clinical outcomes com- 
pares EBRT with any other therapy for clinically localized 
prostate cancer. In the large cohort study discussed earlier 
(92), 10-year disease-specific survival rates in the EBRT 
group were similar to those in the watchful waiting group 
for men with well-differentiated and moderately differen- 
tiated tumors but were higher for men with poorly differ- 
entiated cancer (92). 

Brachytherapy is most often used alone for men with 
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well or moderately differentiated intracapsular prostate 
cancer or in combination with EBRT for men with more 
aggressive cancer. No RCT with clinical outcomes com- 
pared brachytherapy with any other treatment for prostate 
cancer. Two observational studies involving 100 or more 
patients with clinically localized prostate cancer found high 
survival rates for patients treated with radioactive gold or 


iodine seeds (98, 99). 


Androgen Deprivation Therapy 

The traditional approach to androgen deprivation 
therapy has been surgical bilateral orchiectomy. A newer 
approach uses LHRH agonists (for example, goserelin or 
leuprolide), a group of drugs that stimulate the release of 
luteinizing hormone from the pituitary gland. Paradoxi- 
cally, when used clinically, LHRH agonists result in down- 
regulation of pituitary receptors, thus markedly reducing 
the level of testosterone production to that of a castrated 
man. Luteinizing hormone-releasing hormone agonists 
have been used clinically since the late 1980s. 

Two well-conducted RCTs compared clinical out- 
comes between men with clinically localized prostate can- 
cer who were treated with androgen deprivation therapy 
(with orchiectomy [100] or estramustine [101]) and men 
treated with EBRT. Androgen deprivation therapy either 
increased overall survival (100) or reduced clinical recur- 
rence (101); outcomes improved primarily among men 
who had lymph node involvement. 

Four additional RCTs of androgen deprivation ther- 
apy (with LHRH agonists) as an adjuvant to EBRT or 
radical prostatectomy for locally advanced prostate cancer 
found statistically significant improved overall survival 
(10% to 20% absolute difference) in men who received 
androgen deprivation therapy (102—108). Another RCT of 
immediate versus deferred androgen deprivation therapy 
(with orchiectomy or LHRH agonists) and no other treat- 
ment found improved survival (8% absolute difference) for 
the immediate therapy group in men who had a new diag- 
nosis of locally advanced prostate cancer (109). 


Watchful Waiting 

The term watchful waiting implies that no treatment is 
given initially but that the patient is followed for evidence 
of progressive or symptomatic disease, for which treatment 
might be offered. Because the only well-conducted RCT 
that compares watchful waiting and more aggressive treat- 
ment examined men with prostate cancer detected clini- 
cally rather than by screening (88), the best information 
about the outcomes of watchful waiting comes from obser- 
vational studies of men who, for various reasons, were not 
treated for prostate cancer. These studies also provide in- 
formation about the natural history of the disease. 

Four well-conducted retrospective cohort studies (29, 
30, 110, 111) and one pooled analysis of six other cohort 
studies (28) provide information about survival with un- 
treated prostate cancer. Men with well-differentiated, clin- 
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Table 2. Harms of Treatment* 



















Treatment Men with Men with Men with Men with 
Reduced Sexual Urinary Problems Bowel Problems Other Symptoms 
Functlon 
e 96 — 
Radical prostatectomy 20-70 15-50 
External-beam radiation therapy 20-45 2-16 6-25 
Brachytherapy 36t 6-12t 18t 
Breast swelling: 
Androgen deprivation therapy (LHRH agonists) 40-70 5-25 
Hot flashes: 
50-60 








* Values are percentages of men treated who had side effects at least 12 months after treatment, LHRH = luteinizing hormone~releasing hormone. 
T These findings are less certain than other entries because they are based on less or inferior evidence. 


ically localized prostate cancer have excellent long-term 
survival, with little or no reduction in survival compared 
with similar men without prostate cancer. Men with poorly 
differentiated cancer have reduced survival. In one study, 
10-year survival was 17% in men with poorly differenti- 
ated cancer and 47% in age-matched controls without 
prostate cancer (92). 

Because most prostate cancer detected today by szreen- 
ing is moderately differentiated, survival of men with this 
type of tumor is important to the debate about screening. 
On the standard histologic grading system for prostate can- 
cer, these men have tumors with Gleason scores of 5 to 7. 
Gleason scores range from 2 to 10; lower scores indicate 
well-differentiated patterns, and higher scores indicate 
more poorly differentiated tumors. 

The most detailed analysis of men with untreated, 
clinically localized, moderately differentiated cancer found 
that 15-year prostate cancer-specific survival rates ranged 
from 3096 (Gleason score of 7 in men 50 to 59 years of 
age) to 9496 (Gleason score of 5 in men 50 to 59 years of 
age) Q9, 110). Men in their 70s had survival rates similar 
to those of men in their 50s for tumors with a Gleason 
score of 5 but much better survival for tumors with a 
Gleason score of 7 (5896 vs. 3096). Because men ia this 
study received their diagnoses in the pre-PSA era, survival 
would probably be even better in similar men receiving 
diagnoses today given the "lead time" added by earlier de- 
tection. 


Harms of Treatment 

Because harms of treatment are experienced by the 
men themselves, and because men may have problems that 
are similar to treatment harms but are not attributable to 
treatment, we prioritized evidence that measured patients 
perceptions of their own function. For comparison, we 
used an untreated group or the same men examined before 
and at least 12 months after treatment. 


Radical Prostatectomy 

Thirty-day mortality rates after radical prostatectomy 
range from 0.396 to 196 for most men and may be higher 
for men older than 80 years of age (112-116). The pri- 
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mary long-term adverse effects of radical prostatectomy in- 
clude erectile dysfunction and urinary incontinence (Table 
2). At least 20%, perhaps as many as 70%, of men have 
worsened sexual function as a result of radical prostatec- 
tomy (114, 117—135). Fifteen percent to 50% of men who 
had a radical prostatectomy had some urinary problems 1 
year later (112, 114, 117, 119, 121, 123, 126, 127, 131, 
132, 135-138). Current evidence is mixed about the ex- 
tent to which, outside of excellent academic centers (95, 
124), the newer nerve-sparing procedure reduces compli- 
cation rates. 


Radiation Therapy 

Twenty percent to 45% of men with no erectile dys- 
function and 2% to 16% of men with no urinary inconti- 
nence before EBRT developed dysfunction 12 to 24 
months afterward (Table 2) (117, 123, 126—131, 135, 
137, 139—146). Six percent to 2596 of men who had no 
bowel dysfunction before EBRT reported marked prob- 
lems 12 or more months afterward (117, 123, 125, 126, 
130, 131, 135, 137, 140, 142, 144—147). The evidence is 
mixed about whether newer techniques, including three- 
dimensional conformal EBRT, reduce the frequency of uri- 
nary or bowel side effects. 

Compared with EBRT or radical prostatectomy, fewer 
high-quality studies of the harms of'brachytherapy have 
been completed. Our estimates are therefore less precise for 
this treatment. Ámong men who were potent before treat- 
ment, about 2196 are impotent and 3696 have decreased 
erectile function 3 years after brachytherapy (148, 149). A 
majority of men will have distressing urinary symptoms in 
the first months after brachytherapy, and 696 to 1296 will 
have such symptoms 1 year later. Up to 2596 of men will 
have some lack of urinary control 12 months after brachy- 
therapy (120, 149—151). Approximately 1896 of men will 
have diarrhea 1 year later (120), and 1996 will have some 
persistent rectal bleeding 12 to 28 months later (152). 


Androgen Deprivation Therapy 
We focused on the harms of LHRH agonists because 
the effectiveness studies we reviewed primarily used this 
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type of androgen deprivation therapy. No study has exam- 
ined reports from the same patients beginning before an- 
drogen deprivation therapy and extending for at least 1 
year. Our best information comes from two large national 
studies (153—155) and a systematic review (156, 157). 
Compared with untreated men, 4096 to 7096 of men who 
were sexually active before treatment were not sexually ac- 
tive afterward (Table 2). Five percent to 2596 of men had 
breast swelling, and 5096 to 6096 had hot flashes. Mean 
scores on quality-of-life indices are lower for men treated 
with androgen deprivation therapy (154). One RCT of 
LHRH adjuvant therapy found similar results (107). Po- 
tential long-term complications of LHRH therapy include 
lack of vitality, anemia, and osteoporosis (155, 158, 159). 
The frequency and severity of these complications are not 
yet clear. 


Quality of Life 

Litwin and colleagues (129) compared overall quality- 
of-life scores among controls and men with prostate cancer 
within treatment groups. Although they found the same 
differences in specific symptoms as noted earlier, they 
found no differences among groups (either among treat- 
ment groups or between men with and without prostate 
cancer) in overall quality of life. 


Cost-Effectiveness of Screening 

Given the uncertainties about the existence and mag- 
nitude of benefits, the cost-effectiveness of screening for 
prostate cancer has been difficult to calculate. A 1993 de- 
cision analysis, which made optimistic assumptions about 
benefit from screening and early treatment, found little or 
no benefit for men with well-differentiated tumors (160). 
For men with moderately or poorly differentiated cancer, 
screening and early treatment could offer as much as 3.5 
years of improvement in quality-adjusted life expectancy, 
again using the most optimistic assumptions. Even with 
optimistic assumptions, however, men 75 years of age and 
older were not likely to benefit from screening and aggres- 
sive treatment. One major reason is that any benefits of 
screening are expected to accrue some years in the future, 
after many men in this age group have died of some other 
condition. Two subsequent decision analyses have reached 
the same conclusions (161, 162). 

In 1995, Barry and coworkers (163) published a cost- 
effectiveness analysis using favorable screening assump- 
tions. The marginal cost-effectiveness of screening men 65 
years of age with PSA and DRE, without adjustment for 
quality of life and without discounting benefits, was be- 
tween $12 500 and $15 000 per life-year saved. Changing 
only a few assumptions, however, quickly increased the 
marginal cost-effectiveness ratio to above $100 000 per 
life-year saved. This ratio would be even less favorable if a 
decrement in quality of life associated with the harms of 
treatment were considered. In 1997, these investigators up- 
dated their model with newer data and further assumptions 
favorable to screening; findings were similar (164). 
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DISCUSSION 


Prostate-specific antigen testing and, to a lesser extent, 
DRE can detect prostate cancer at an earlier stage than it 
could be detected clinically. A major problem in consider- 
ing the utility of screening, however, is the heterogeneity of 
prostate cancer itself. The large discrepancy between pros- 
tate cancer diagnoses and deaths indicates that some and 
probably most tumors detected by screening are clinically 
unimportant. Because precise evidence regarding the prog- 
nosis of prostate cancer of various types is lacking, re- 
searchers have not been able to define the most appropriate 
targets of screening, that is, the types of cancer that will 
cause clinical symptoms and death and that can be treated 
better if detected earlier. 

The efficacy of various types of treatment for clinically 
localized prostate cancer, and especially for the types of 
localized prostate cancer detected by screening, is largely 
unknown. Although one RCT found that radical prosta- 
tectomy reduced prostate cancer mortality compared with 
watchful waiting among men with symptomatic localized 
cancer, the magnitude of any additional benefit of detec- 
tion and earlier treatment due to screening is still un- 
known. We lack direct evidence that EBRT, brachyther- 
apy, or androgen deprivation therapy is effective for 
clinically localized cancer. Each treatment for prostate can- 
cer is associated with various potential harms, including 
sexual, urinary, and bowel dysfunction. 

The costs of a screening program for prostate cancer 
are potentially high. If treatment is extremely efficacious, 
then the cost-effectiveness of screening men 50 to 69 years 
of age may be reasonable; if treatment is less efficacious, the 
results may be net harm and high costs. Assuming that any 
potential benefit to screening accrues only after some years, 
men with a life expectancy of fewer than 10 years are un- 
likely to benefit. Because prostate cancer incidence and 
mortality rates are higher among black men, beneficial 
screening could have a larger absolute benefit in this ethnic 
group than in white men. The same uncertainties about 
screening, however, would apply. 

Two RCTs of screening are in progress. Because of the 
problem of screening in control groups, however, some 
experts fear that even these trials may not provide a defin- 
itive answer about screening efficacy. If these trials find a 
reduction in prostate cancer mortality, further research will 
be required to determine whether the benefits outweigh the 
harms and costs for individuals or as a general policy. Re- 
search can help by developing new screening and treatment 
approaches that minimize harms and costs. If the trials 
show no benefit, research on other approaches to disease 
control, such as chemoprevention, will be necessary. In the 
interim, the efficacy of screening for prostate cancer re- 
mains uncertain. 
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EDITORIAL 


The Who, What, When, Where, Whom, and How of Hospitalist Care 


D: to improve inpatient care fueled the develop- 
ment of the hospitalist movement. To advocates of 
the movement, it seemed obvious that physicians who fo- 
cused on hospital care would achieve better outcomes than 
physicians who spent most of their time in outpatient set- 
tings (1). Others, however, argued that hospitalists dis- 
rupted the continuum of care and would adversely affect 
clinical outcomes and patient satisfaction (2-4). Only re- 
search could resolve these disputes, and at least 19 obser- 
vational studies have evaluated hospitalists’ care (5). The 
studies, conducted mostly in academic settings with histor- 
ical controls, small numbers of hospitalists, and selected 
patients, have generally found that hospitalist care was as- 
sociated with important reductions in average length of 
stay and costs. Few studies tested for associations MUR 
hospitalists and clinical outcomes, and, among these stud- 
ies, few found consistent relationships. 

In this issue, two studies by Auerbach (6) and Meltzer 
(7) and colleagues corroborate past research and are the 
first to report that hospitalists’ outcomes, including patient 
survival, improve as hospitalists gain experience. Given 
these results, is it time to recommend that hospitalists care 
for all hospitalized patients? In considering such a recom- 
mendation, we ask two difficult questions. First, does re- 
search show that important outcomes are substantively dif- 
ferent and better in systems where hospitalists provide care? 
Second, if there are differences, are they due to the hospi- 
talists or to something else? 

The answer to the first question depends on the rela- 
tive value that we place on patient-centered outcomes 
(symptoms, function, time to recovery, and mortality), 
physician-centered outcomes (career satisfaction, retention, 
pay), patient-physician relationships (satisfaction, trust), 
and system-centered outcomes (consultation rates, conti- 
nuity of care, costs). In our opinion, Auerbach and Meltzer 
and colleagues provide the current best evidence about 
many outcomes. They used concurrent controls, tried to 
adjust for differences in case mix, and examined temporal 
changes. Both studies found that hospitalists’ care was as- 
sociated with changes in some important outcomes (length 
of hospital stay, mortality, and costs) but not others (re- 
admission rates, consultation rates, self-reported health sta- 
tus, and emergency department visits). Neither reported 
any significant adverse outcomes of hospitalists’ care, and 
neither examined physician outcomes or patient-physician 
relationships. Decreased length of stay and hospital costs 
were most apparent in the second year of both studies, 
suggesting that some of the benefits of hospitalist care sur- 
face as hospitalists gain experience. We think these studies 
show that outcomes can be better when hospitalists pro- 
vide care. 

That said, however, readers should interpret the mor- 
tality findings cautiously. Meltzer and colleagues found 
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that the proportion of patients who died within 30, 60, or 
365 days was generally similar for hospitalists and nonhos- 
pitalists, except for differences of borderline statistical sig- 
nificance in year 2. Larger studies with similar or larger 
effects would increase our confidence that the reported 
benefit is real. The study by Auerbach and colleagues re- 
ported reduced mortality for hospitalists’ patients in both 
years of the study. In the Auerbach study, hospitalists’ pa- 
tients differed substantially from nonhospitalists’ patients, 
raising concern about the extent to which their statistical 
analyses could adjust for potential confounding factors that 
influence mortality. We would have more confidence in 
the differences in mortality if both studies had provided 
information about how hospitalists’ decisions and actions 
could have affected mortality. Confirming the mortality 
findings and exploring their mechanisms should be a pri- 
ority for future investigations. 

To answer the second question—are the observed dif- 
ferences due to hospitalists or to something else?—we tried 
to disentangle the various components of the complex in- 
tervention called “hospitalists” by asking, "Who delivers 
what to whom when, where, and how?" 

Who? Hospitalists, who are experts in the clinical and 
logistic aspects of complex hospital care, are available to 
inpatients, families, and consultants throughout the day. 
Each hospitalist in Auerbach and colleagues’ study cared 
for an average of 324 inpatients per year compared with 29 
for each community physician. If rapid response matters 
and practice makes perfect, hospitalists should be effective. 
Yet Auerbach studied only five hospitalists and Meltzer 
studied only two, too few to determine whether the results 
were due to these particular physicians or to the fact that 
they functioned as hospitalists. 

What? Physicians use various strategies for dealing 
with problems, and common sense suggests that repetition 
ingrains and refines approaches. However, neither study 
provided insight into the approaches that distinguished 
hospitalist and nonhospitalist care. 

To whom? Hospital outcomes depend greatly on the 
baseline health of patients. Hospitalist and nonhospitalist 
patients differed markedly in the Auerbach study. Neither 
study provided data on the social situations of study pa- 
tients, which can also influence outcomes. 

When? Hospitalists, because they are on site through- 
out the day, might attend to daily hospital tasks (for exam- 

ple, discharge) more promptly than nonhospitalists and 
might intervene earlier in times of crisis. Neither study 
examines issues related to the timing of care. 

Where? Hospitalists might have different effects de- 
pending on whether the hospital in which they work is 
large or small, private or public, with or without specialized 
units, or teaching or nonteaching. Meltzer and colleagues’ 
study took place in an academic setting and Auerbach and 
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colleagues’ in a community setting, yet they had similar 
results. 

How? The “how” is related to the mechanisms 
through which hospitalists’ interventions work or do not 
work. These mechanisms include interactions with patients 
and other medical staff; diagnostic and management pro- 
cesses; and admission, discharge, and follow-up proce- 
dures. Resident physicians were an integral part of care for 
all patients in both studies, but neither study tells us much 
about how attending physicians and housestaff interacted. 

While these two studies suggest thar hospitalists can be 
associated with favorable outcomes, neither fully answers 
the question, “Who delivers what to whom when, where, 
and how?” We are therefore not certain that hospitalists 
caused the favorable outcomes. Conversely, neither study 
uncovered any evidence that hospitalists adversely influ- 
ence hospital care. 

The “who, what, where, when, whom, and how” ques- 
tion was a useful framework for our analysis of the effects 
of hospitalists, but it is a limited tool. The question itself 
starkly illustrates the problem: Physicians are but one com- 
ponent of a complicated system. Other aspects of care may 
influence outcomes more than physicians, and the interac- 
tions among all of these factors probably determine the 
success of systems of care. Fragmenting intricate interven- 
tions into component parts is a useful tool for first-order 
analysis of what actually happens in a complex system, but 
relying on it runs the risk of missing the ways in which the 
whole is greater than the sum of its parts. 

The studies by Auerbach and Meltzer and colleagues 
and our common sense tell us that hospitalists can be an 
important advantage for improved systems of care. How- 
ever, neither study proves that optimum hospital care re- 
quires hospitalists or tells us how hospitalists achieved fa- 
vorable outcomes. Since hospitalists appear to be here to 
stay (8—10), it is critical that we understand how they 
achieve successful outcomes. We encouzage researchers to 
study hospitalists’ practices to identify optimal processes of 
care and the mixes of human and technical resources that 
fuel those processes. This research should explore the fea- 
sibility of interventions, identify patients most likeiy to 
benefit from hospitalist care, assess a panoply of outcames, 
and measure patient and provider preferences. Investigators 
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must be attentive to the costs and outcomes of care across 
the continuum from outpatient to inpatient to outpatient 
settings. We anticipate that many good descriptive studies, 
as well as an ongoing six-center, quasi-randomized 2-year 
trial funded by the Agency for Healthcare Research and 
Quality, will help us sort through these very timely and 
critical issues. 


The Editors . 


Requests for Single Reprints: Customer Service, American College of 
Physicians-American Society of Internal Medicine, 190 N. Indepen- 
dence Mall West, Philadelphia, PA 19106. 


Ann Intern Med. 2002;137:930-931. 


References 

1. Wachter RM, Goldman L. The emerging role of “hospitalists” in the Amer- 
ican health care system. IN Engl J Med. 1996;335:514-7. [PMID: 8672160] 

2. Guttler S. The role of “hospitalists” in the health care system [Letter]. N Engl 
J Med. 1997,336:444-5; discussion 445-6. [PMID: 9011822] 

3. Nakashima WE. The role of “hospitalists” in the health care system [Letter]. 
N Engl J Med. 1997;336:445; discussion 445-6. [PMID: 9011823] 

4. Rubenstein W. The role of “hospitalists” in the health care system [Letter]. 
N Engl J Med. 1997;336:445; discussion 445-6. [PMID: 9011824] 

5. Wachter RM, Goldman L. The hospitalist movenient 5 years larer. JAMA. 
2002;287:487-94. [PMID: 11798371] 

6. Auerbach AD, Wachter RM, Katz P, Showstack J, Baron RB, Goldman L. 
Implementation of a voluntary hospitalist service at a community teaching hos- 
pital: improved clinical efficiency and patient outcomes. Ann Intern Med. 2002; 
137:859-65. 

7. Meltzer D, Manning WG, Morrison J, Shah MN, Jin L, Guth T, et al. 
Effects of physician experience on costs and outcomes on an academic general 
medicine service: results of a trial of hospitalists. Ann Intern Med. 2002;137:866- 
74. 

8. Pantilat SZ, Lindenauer PK, Katz PP, Wachter RM. Primary care physician 
attitudes regarding communication with hospitalists. Am J Med. 2001;111:15S- 
20S. [PMID: 11790363] 

9. Lurie JD, Miller DP, Lindenauer PK, Wachter RM, Sox HC. The potential 
size of the hospitalist workforce in the United States. Am J Med. 1999;106: 
441-5. [PMID: 10225248] 

10. Auerbach AD, Nelson EA, Lindenauer PK, Pantilat SZ, Katz PP, Wachter 
RM. Physician attitudes toward and prevalence of the hospitalist model of care: 
results of a national survey. Am J Med. 2000;109:648-53. [PMID: 11099685] 


© 2002 American College of Physicians-American Society of Internal 
Medicine 


3 December 2002 | Annals of Internal Medicine| Volume 137 * Number 111831 





LETTERS 


COMMENTS AND RESPONSES 





Truth Survival 


TO THE EDITOR: While we applaud Poynard and colleagues for 
addressing the issue of truth survival in clinical research (1), we feel 
thar the data they collected are biased and misleading. Poynard and 
colleagues sampled studies on cirrhosis and hepatitis from 1945 to 
1999, Experts were asked if the main conclusion from each study was 
true, false, or obsolete as of the year 2000. False or obsolete studies 
were considered to have the event of interest, and studies considered 
still true were censored at the year 2000. With this approach, the 
time to event should have been the time from publication of a re- 
search study until its results became either false or obsolete. For 
example, studies published in 1950 and made obsolete in 1965 
would have 15 years of survival. However, Poynard and colleagues 
determined that truth survival was the time from publication to the 
year 2000. Therefore, a study published in 1950 and made obsolete 
in 1965 would be credited with 50 years of survival rather than the 
correct 15 years. This systematically overestimates the truth survival 
of false or obsolete research. 

Even more problematic is that the overestimation selectively 
favors research with earlier publication dates, greatly inflating the 
truth survival of early research. Since the early research in Poynard 
and colleagues’ sample was predominately nonrandomized, and no 
meta-analyses were found before 1980, it was predetermined that 
nonrandomized studies would appear to have greater 20-year truth 
survival than randomized trials or meta-analyses (87%, 8596, and 
57%, respectively). Given Dr. Poynard’s interest in evidence-based 
medicine (2), we doubr that this bias against meta-analyses and ran- 
domized trials was intentional. Indeed, Poynard and colleagues make 
it clear that their results were contrary to expectations. However, 
their data do not provide a sound basis for making this comparison. 


Michael P. LaValley, PhD 

David T. Felson, MD, MPH 

Boston University School of Medicine 
Boston, MA 02118 
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IN RESPONSE: We agree that very old publications declared obsolete 
or false in the year 2000 could cause the duration of survival to be 
overestimated if they were in fact obsolete or false many years earlier. 
However, this risk for survival overestimation does not concern the 
true conclusions that represent 6096 of events. 

For each obsolete or false conclusion, we estimated the year in 
which it became obsolete or false. Most often it was 1980 for bio- 
chemical liver tests; 1980 for corticosteroid treatment of hepatitis; 
and 1990 for non-A, non-B hepatitis, y-globulin studies, and studies 
of portal hypertension. À new survival analysis was performed by 
using this new estimate of survival duration. With this new-estimate, 
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there was a small decrease of truth survival at 50 years for the mean 
percentage (£SE) of studies without false or obsolete conclusions 
(22% + 4% vs. 2696 + 4% with the fixed estimate) but no differ- 
ence in the percentage of studies without false conclusions 
(52% + 5% vs. 53% + 5% with the fixed estimate). The conclu- 
sions and the factors associated or not associated with truth survival 
did not change. 

The 20-year mean survival (SE) of studies without false or 
obsolete conclusions was lower in meta-analyses than in other studies 
(57% X 10% vs. 73% + 3%, respectively; log-rank = 11.3 [P = 
0.008]); with the fixed estimate, these figures were 5796 versus 8796. 
Ac 50 years, the survival was higher for negative than for positive 
conclusions (59% + 10% vs. 15% + 3%, respectively; log-rank = 
19.4 [P < 0.001]). In randomized trials, the survival rate was higher 
for negative than for positive conclusions (76% + 7% vs. 4% + 4%, 
respectively, log-rank = 19.4 [P < 0.001]). Still, there was no sig- 
nificant difference between high (56% + 10%) and low (21% + 4%) 
methodologic quality (log-rank test = 0.32; P > 0.2). 

The history of interferon in the treatment of hepatitis B remains 
the best example of the hazards of evidence-based medicine in hepa- 
tology. In 1980, clinicians perceived a negative conclusion from a 
single randomized trial as a major evidence-based result. We still 
need to be critical about our evidence-based "certainties." 


Thierry Poynard, MD, PhD 

Mona Munteanu, MD 

Vlad Ratziu, MD 

Groupe Hospitalier Pirié-Salpétriere 
75651 Paris, France 





Ethics and the Medical Record 


TO THE EDITOR: We wholeheartedly support Dr. Tauber's concern 
for improving patient care and the physician—patient relationship 
(1). However, we believe his proposal for a separate section in the 
medical record for ethical issues is problematic. Our chief objection 
is that virtually every aspect of clinical medicine is replete with eth- 
ical implications. Relegating selected ethical issues to a separate sec- 
tion in the medical record could easily encourage a minimalist view 
of ethics. Rather than trying to increase ethical sensitivity through 
requiring separate documentation, we believe this goal can be at- 
tained only by making systemic changes in medical education and by 
rewarding ethical awareness in clinical practice. Possible steps include 
1) improving support for teaching behavioral sciences and ethics in 
the undergraduate medical curriculum and residency training, em- 
phasizing the integration of these concepts throughout clinical prac- 
tice; 2) increasing attention to the psychosocial aspects of the pa- 
tients life in the medical history so that understanding of the 
patient's life and illness in the context of family, community, and 
employment will be integrated into the body of the physician's notes; 
3) mentoring junior physicians, modeling the values of compassion, 
respect for patients, and ethical sensitivity; 4) encouraging and re- 
warding ethical practices among attending physicians, residents, stu- 
dents, and administrators; and 5) developing relevant and valid in- 
struments to evaluate skills in medical ethics. 

Although a separate section in the medical record for ethics is 
well intended, the goal of cultivating ethical awareness and sensitivity 
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to patients as persons will require a comprekensive approach involv- 
ing incentives and reinforcement at all levels of medical training and 
practice. 


Timothy J. Drebmer, MD 

Mary White, PhD 

Barbara L. Schuster, MD 

Wright State University School of Medicine 
Dayton, OH 45435 
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TO THE EDITOR: Dr. Tauber (1) addresses the phenomenon of a 
generation of physicians well equipped with technology but poorly 
adapted to manage the critical bioethical issues involving that very 
same technology. The partial solution he proposes is to include a 
section titled “Ethical Concerns” within the medical records. This 
could stir up a bit of controversy, especially if the physician docu- 
menting ethical concerns abides by the Hippocratic Oath. What, 
after all, does our medical oath say? The original Hippocratic Oath, 
the same one I took upon graduating from the University of Cali- 
fornia, Los Angeles, School of Medicine in 1984, states, “I will not 
give to a woman an instrument to produc abortion. With purity 
and holiness I will pass my life and practice my art.” These indisput- 
able words go beyond medicine and impact the very core of society 
(2, 3). Indeed, the expert medical witness at the Nuremberg medical 
trials (A.C. Ivy, MD) declared in 1949 that these trials truly brought 
to light the value and importance of the Hippocratic Oath (4). 

It is startling, however, that Dr. Tauber suggests that che “dra- 
matic settings of transplantation, in vitro fertilization, and abortion” 
not be included “because the ethical concerns of such decision mak- 
ing are integral to these clinical encounters.” This loses the Drest for 
the trees. Shall we go to a concentration camp and document in a 
chart an ethical concern of, say, proper emotional support for the 
guards while ignoring the real ethical atrocity at hand? That such a 
seeming contrast be called a “dramatic setting” is an understatement. 
Spectacularly nonsensical seems more apt. 

It’s like the popular majority in the fable “The Emperor’s New 
Clothes” contrasted with the child who simply states the obvious, 
that is, chat the emperor is naked. One would be hard pressed to 
think of anything more glaringly naked or in such direct violation of 
our medical Oath than the not-unprofitable extermination of inno- 
cent human life under the guise of “choice.” Sometimes the obvious 
needs to be stated. Without a doubr, an Ethical Concerns section in 
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the medical records is long overdue. However, we need to wake up 
and grasp the reality surrounding us if such a noble proposal is to 
have its full and rightful impact. 


Fritz Baumgartner, MD 
Harbor-UCLA Medical Center 
Torrance, CA 90509 
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IN RESPONSE: These two letters are linked by the observation that 
my proposal to create a special section in the medical record for 
ethical concerns is only a preliminary step toward making moral 
issues more central to the care of the ill. I heartily concur with that 
judgment and hope that such an addition might be part of a more 
comprehensive reevaluation of how to better identify and address 
patient’s ethical issues. Drs. Drehmer, White, and Schuster appro- 
priately identify crucial educational interventions and rewards that 
would, if widely adopted, reenforce the empathy of health care pro- 
viders. Aside from such measures, a philosophical reorientation is 
also required. By asserting other guiding principles (1, 2) to balance 
the role of autonomy in medical ethics (3), the general fiduciary 
responsibilities of physicians for their patients would be enhanced. 
Fundamental to that responsibility is helping to identify moral ques- 
tions and then to assist patients in finding responsible answers. This 
is the rationale of my proposal. 

Dr. Baumgartner either misunderstood me or has identified an 
ambiguity: In emphasizing the lacuna of addressing ethical concerns 
of more ordinary cases, I did not mean to ignore those that are 
obviously morally laden. Transplantation and reproduction technol- 
ogies bring with them, by their very nature, obvious moral issues, 
which must be directly addressed. These require no special attention 
in the sense of being identified; indeed, if anything, they require 


greater attention. 


Alfred I. Tauber, MD 
Boston University 
Boston, MA 02215 


References 

1, Pelligrino ED, Thomasma DC. For the Patient’s Good: The Restoration of Benef- 
icence in Health Care. New York: Oxford Univ Pr; 1988. 

2. Kultgen J. Autonomy and Intervention: Parentalism in the Caring Life, New York: 
Oxford Univ Pr; 1995. 

3. Tauber AL Historical and philosophical reflections on patient autonomy. Health 
Care Analysis. 2001;9:299-319. 


3 December 2002 | Annals of Internal Medicine} Volume 137 * Number 111933 





MEDICAL WRITINGS 


Fiction as Resistance 


was a writer before I was a doctor. From an early age I 

was concerned with suffering and understanding, and 1 
often turned to stories for solace. I loved stories long before 
I knew they were an essence of good doctoring—shared 
stories that bring solace, understanding, and healing to 
others. During summers in high school and college, I 
worked as a toll collector on the Rip Van Winkle Bridge, 
and I asked for the midnight-to-eight shift so that I could 
read. I remember two summers when I went through all 
the Russians, in those pre-dawn, quiet moments in my 
warm booth over the Hudson feeling a sense of connection 
with Dostoevsky, Tolstoy, Chekhov, and Turgenev. Love 
and death. My early answers to the question, “What is 
healing?” came from these stories. I still have a piece of an 
envelope on which I copied part of a letter Chekhov wrote 
to an editor who had criticized his story “Ward Number 
Six”: “The best of writers are realistic and describe lite as it 
is, but because each line is saturated with the consciousness 
of its goal, you feel life as it should be in addition to life as 
it is, and you are captivated by it” (1). 

Life as it should be in addition to life as it is. Without 
realizing it until many years later, this would become the 
motor of my writing. 

I began writing in 1966 when I was a Rhodes scholar 
at Oxford University. I viewed my time at Oxford not only 
as a chance to continue my fascination with science—the 
function of the brain in learning—but also to try to be- 
come a writer. I enrolled in a Doctor of Philosophy degree 
in physiology that aimed to decipher the neurophysiology 
of memory, but the experiments of which boiled down to 
a daily challenge of teaching cockroaches to lift their legs. I 
also started writing—plays, poems, and short stories. Al- 
most 3 years later, after one of those fateful 1960s road 
trips to Morocco over Christmas of 1968 involving camel 
auctions, olive harvests, belly dancers, if and a fateful 
meditation at an oasis of copper sulfate and date palms in 
the Sahara called Le Source Bleu de Mesqui, I returned to 
Oxford realizing that | didn’t want to be a scientist, I 
wanted to be a writer. Unfortunately, my draft board dis- 
agreed. I wasn’t ready to become an expatriate writer, and 
so I faced the choice between Vietnam and Harvard Med- 
ical School. I realized that if I depended on my writing for 
my livelihood, I wouldn't be able to write what | wanted— 
I'd probably wind up in television or film. I chose Harvard. 
Medicine would be my meal ticket. Somehow I would find 
a way to write. 

From the start I loved the stories | heard, from both 
the patients and the few humane doctors I met. I loved 
surgery, but where to find the time to write? When I took 
my first psychiatry course—taught by a great man named 
Leston Havens—1 woke up. The stories of the psychiatric 
patients were outrageous and astonishing. I have notebooks 
filled with verbatim sessions, with ballpoint-pen sketches of 
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patients in the wards. Maybe I would be able to under- 
stand people better, understand suffering, widen my scope, 
learn how to help people heal—and I'd have mornings free 
to write! Sign me up! 

When I graduated from medical school in 1975, one 
wasn't required to do a medical internship to be a psychi- 
atrist. But as a writer I had to experience it, and I wanted 
to learn how to really take care of people. Little did I know 
that the experience of being an intern would light the fire 
in me to write my first novel, The House of God. 

Writing got me going and demanded I do an intern- 
ship; my internship sparked my birth as a writer. 


Whar Is RESISTANCE? 

| used to think that at any given point in my life I was 
fairly well aware of what was going on and that | was 
making informed choices about what to do. As I've grown 
older I've come to realize that, in fact, it’s only later, maybe 
10 years or so later, that I can see I had little or no idea of 
the unseen historical forces shaping me, which pushed me 
one way or the other. And so it was with my internship in 
the Beth Israel Hospital in Boston in 1973-1974, the 
Nixon~Watergate year. 

I and my core group of fellow interns were products of 
the 1960s, brought up on the civil rights movement and 
the Vietnam War. We believed that if we saw an injustice, 
we could organize, take action, and change things for the 
better. Our generation put the civil rights laws in the books 
and stopped the Vietnam War. When we entered our in- 
ternship, we were told to treat our patients in ways that we 
didn’t think were humane. We ran smack into the conflict 
between the received wisdom of the medical system and 
the call of the human heart. 

It was a series of moments—which I now call “Hey 
wait a second!” moments—those moments many of us ex- 
perience every day when we see, hear, or feel that some- 
thing is unjust, cruel, militaristic, or simply not right. We 
usually let these moments pass. We do nothing to resist 
them. But the moments came so fast and furious in the 
internship, they could neither be ignored nor passed by. 
We had been brought up to notice, to take “life as it is” 
and turn it on the spindle of compassionate action to make 
it more like “life as it should be.” This is resistance. 

And so we resisted. We actually did. We stuck to- 
gether and used classic, nonviolent methods—including 
humor—to resist. Not that there weren't casualties. Some 
interns got suicidal, many got depressed, and a few went 
through transient psychoses. But we secretly treated people 
humanely. 

I was not aware at the time that we were actively re- 
sisting the inhumanity we were immersed in. Nor was I 
aware of what happened in me next: I turned to fiction as 
resistance. I started to write The House of God for catharsis, 





to share with my buddies what had been the worst vear of 
my life. I didn't even think of getting it published zt first, 
but one thing led to another, and after seven rewrites it 
was, in 1978. I was so naive that I thought just about 
everyone would like it—after all, I was just telling the 
truth, with some art. The art part was inadvertently what 
Wallace Stevens, echoing Chekhov, had suggested that art 
can at best do, "things as they are are changed upon the 
blue guitar” (2). Until that time I had never known that I 
could write "funny." Yet I realized that the year hac been 
so brutal that the only way anyone would want to read it 
was if it rode on humor—much as we interns had used 
humor to get through the actual experience. To paraphrase 
an apocryphal story attributed to George Bernard Shaw: "If 
you tell che truth, make 'em laugh, or they'll kill you." 
Little did I know how radical my novel was and the back- 
lash it would create. 


RESISTANCE TO WHAT? 

Simply put, to brutality and inhumanity, to isolation 
and disconnection. 

Occasionally I run into doctors of my generation— 
trained in the early 1970s—who say they experienced no 
brutality or inhumanity in their medical training. There is 
wide variation in medical schools and residencies, and 
some specialties are more humane than others. Often, the 
schools and programs that are less geared toward academics 
and more toward basic patient care are the most kird to 
their trainees. However, the issue of the abuse of medical 
students and residents has not gone away. Many articles 
have been published to describe the brutality of the third 
and fourth years of medical school and of residency (as 
recently as the 5 March 2002 issue of Annals [3—5]). If a 
particular doctor can’t identify with the hazards, she or he 
is either remarkably lucky or remarkably insensitive—that 
is, in pathologic denial. 

As one illustration of the brutality and inhumanity, 
and to further understand the link between stories in med- 
icine and stories in fiction, let me cite a common example: 
the delivery of bad news to a dying patient. At one point in 
my internship, I had a patient with metastatic breast cancer 
whom the surgeons had taken to the operating room, 
opened up, and then closed again without doing any- 
thing—the situation was hopeless. When the patient came 
back to the medical ward, no one had told her anything 
about what had happened in surgery. I—like Roy Basch, 
the intern—narrator of The House of God—was reluctant to 
go into her room and made the excuse to my resident that 
“It’s not my job, it’s her private doctor’s job, or her sur- 
geon’s.” In reality, that’s as far as it went. I believe that one 
of the nurses finally told her the news. 

But in the novel, something else happens. The resi- 
dent, called “The Fat Man,” offers to do it. Roy describes 
the scene from the doorway: 
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I watched him enter her room and sit on the bed. The 
woman was forty. Thin and pale, she blended with the 
sheets. I pictured her spine X rays: riddled with cancer, 
a honeycomb of bone. If she moved too suddenly, she’d 
crack a vertebra, sever her spinal cord, paralyze herself. 
Her neck brace made her look more stoic than she was. 
In the midst of her waxy face, her eyes seemed im- 
mense. From the corridor I watched her ask Fats her 
question, and then search him for his answer. When he 
spoke, her eyes pooled with tears. I saw the Fat Man’s 
hand reach out and, motherly, envelop hers. I couldn’t 
watch. Despairing, I went to bed. (6) ; 


Later that same night, returning to the ward after an 
admission, Roy glances into the room again: "Fats was still 
there, playing cards, chatting. As I passed, something sur- 
prising happened in the game, a shout bubbled up, and 
both the players burst out laughing" (7). 

This scene never happened in my reality as an intern. 
In fact, in those days there was never once any information 
taught to us on dealing with a dying patient or giving bad 
news. Rather, everyone but a few brave doctors and nurses 
was complicit in avoiding meaningful contact with these 
poor, doomed people. In retrospect, this is why I wrote the 
scene, to resist the inhumanity toward these patients. I 
started with fact—my avoidance—then imagined what 
"should" have been done and put it in terms of the imag- 
ined Fat Man. In this way the reality of medical practice 
can filter into and through creative imaginations to fiction 
and then, in the reality of the text, serve as a guideline in 
understanding not only how things are but how things 
should be. This is an example of how to resist the inhu- 
manity of medical practice, through fiction. 

The way we were as doctors was reflected in the way I 
wrote about it, and then the writing reflected back on the 
way we—and others— could have been, and should have 
been, as doctors. It is much like what Tolstoy concluded in 
his essay “What is Art?": "Art is a human activity consisting 
in this, that one man consciously by means of certain ex- 
ternal signs hands on to others feelings he has lived 
through, and that others are infected by these feelings and 
also experience them" (8). Notice that Tolstoy says, “hands 
on to others feelings he has lived through. ...” He is not 
referring to a transfer of information or knowledge; he is 
talking about an infection by feeling. Much medical train- 
ing is about information and knowledge and less about 
traveling the more difficult path of feeling. I believe it’s 
crucial for doctors to stay with the feeling, listen feelingly, 
and not turn away from the pain and suffering in patients 
and themselves. There is one shining difference between 
knowledge and understanding: We doctors may forget 
knowledge, but we never forget what we understand. We 
understand through feeling. Think back to those vivid 
memories of our first patients in medical school, the ones 
we really “let in” and “felt with.” 

The connection, then, between narrative and practice 
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is mutually shared feeling. I believe that this connection 
can offer doctors some way of understanding the stories we 
hear, read, and tell. This understanding can help us reach 
our own individual vision of how we "should be" as phy- 
sicians. 


How To Resist? 

From three decades of meeting with medical students, 
doctors, nurses, and other allied health professionals all 
over the world, I have been encouraged to think about how 
to resist the inhumanities in medicine in more specific 
ways. I've come up with a few basic suggestions. We must: 

1. Learn our trade, in the world. We doctors have to 
be competent, to be compassionate. If we're not panicked 
about doing a procedure or being with a patient. we will 
really be able to listen to, and attend to, the person we are 
with. In addition, we have to be aware of the world sur- 
rounding us and our patients. I would guess that we as 
complicit citizens are causing more cancers than we as doc- 
tors are curing. That patient of ours is never enly that 
patient——that patient is also the spouse; the family; the 
community; the toxins in the local air, water, and earth; 
and the world. Medicine is part of life, not vice versa. 

2. Beware of isolation. Isolation can be deadly; con- 
nection heals. Many recent studies have shown the benefi- 
cial effects of good connections between caregivers and pa- 
tients, patients and families, and patients and friends. 
Much attention is now being paid to things that were once 
thought “alternative” and that we are starting to describe as 
“the healing environment.” Good connection is at the root 
of it. The hospitals I trained in and wrote about were both 
large medical hierarchies. In these “power-over” systems, 
someone always has power over you, and you have power 
over someone else. The pressure of authority—the domi- 
nant group—comes down on people from above, and 
those of the subordinate group tend to scatter. The result is 
that interns and residents risk getting isolated. They may 
become isolated from each other, leading to depression and 
suicide, cruel actions and insanity. And each may also get 
isolated from his or her authentic experience of the medical 
system itself—each may start to think "7 am crazy" rather 
than “This is crazy.” And isolation—as when an intern 
commits suicide—can mean death. As an intern said to 
me, “How can we care for patients, man, if’n nobody cares 
for us?” The cycle of abuse goes on. The only real threat to 
the power of the dominant group—a power that may be 
based on the hierarchical lines of authority, on race, gen- 
der, class, ethnicity, or sexual preference—is the quality of 
the connection among the members of the subordinate group. 
Isolation is deadly; connection heals. Stick together. 

3. Speak up. When we notice injustices and cruelties 
in the medical system, we must speak up. Speaking up not 
only is necessary to call attention to the wrongs of the 
system, speaking up is essential for our survival as human 
beings. If we see something and say nothing, we may grad- 
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ually be torn apart. But large hierarchical systems are ex- 
pert at retaliation. Speaking up alone is dangerous. We 
must stick together, and speak up with others. 

4. Resist self-centeredness. Or, to put it another way, 
learn empathy. How do we learn to see, in our patients, 
ourselves? How do we learn in doctor-patient interactions 
to transform our role from “power-over” to "power-with"? 
How do we play our part in those moments that heal, 
those moments of what I call mutual empathy—when not 
only do we see the patient clearly, and the patient sees us 
clearly, but each of us senses the other feeling seen? Those 
moments in which you can almost hear the “click” of 
healthy connection? These are healing moments, and not 
just in my specialty, psychiatry. Think of a surgeon dis- 
cussing with a patient whether or not to have an operation. 
In the old days, a paternalistic surgeon might say, "I'm 
telling you, you need this operation.” Lately this has 
changed to “I've given you all the information, and now 
you have to decide.” A few surgeons have gone further 
toward a more mutual approach, saying, “What are we 
going to decide to do?" Note that using "we" does not take 
the decision away from the patient; rather, it lets the pa- 
tient know that the surgeon is with him or her in the 
decision-making process. Such a statement empowers not 
only doctor and patient but also she relationship between 
doctor and patient. 

How to learn empathy? Try living through suftering 
with someone—veally living through—an opportunity we 
doctors have every day. Try life. 


CONCLUSION 


The healing essence of narrative is not in the “I” or the 
“you,” but in the “we.” J.D. Salinger, in The Catcher in the 
Rye, has Holden Caulfield say: “What really knocks me out 
is a book that, when you're all done reading it, you wish 
the author that wrote it was a terrific friend of yours and 
you could call him up on the phone whenever you felt like 
it” (9). Like the Tolstoy quote, this suggests that what 
“works” in fiction is the writer's ability to fashion a “self- 
with-other" experience, the ability to create a sense of mu- 
tual relationship with the reader. How is this done? The 
writer, through his or her particular qualities of being-in- 
relationship, cannot help but express these qualities of re- 
lationship in the writing; the writing carries these qualities 
to the reader; this sparks a sense of mutuality between 
reader and. writer, a sense of relationship based on shared 
understanding. 

As I’ve gotten older, | understand how conditioned 1 
am to see the world in terms of “either/or,” “I,” or “you"— 
the adversarial world-view that makes lawyers rich and sci- 
ence, in its narrow view, seem triumphant. From time to 
time I’ve been offered glimpses of what now seems a more 
authentic world, the world of “and” (which includes and 
affirms “either/or”) and the world of “we” (which includes 
and affirms “I” and “you”). This is the world in which 
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subatomic particles can only be known not in themselves 
but in their relationships with other particles; it’s also the 
world in which I cannot see you or me with clarity and 
understanding unless I can see the connection between us. 
Sometimes I find myself in a shift from seeing people only 
as individuals to seeing the connections between people 
that mirror and inform each person. I’ve come to see 
healthy growth not so much as the growth of a self, but as 
the growth of a self-in-connection. Mutuality is a more 
authentic description of humans and nature than dichot- 
omy. 

Finally, a word about how my specialty, psychiatry, 
plays into my lifelong quest to write a fiction of resistance. 
My question in psychiatry has always been, “How do peo- 
ple change?” In my novel Mount Misery, the sequel to The 
House of God, Roy Basch tries to describe what heals. At 
the end of the year he is having a difficult time in a therapy 
session with a patient. She is a troubled young woman who 
has always made him feel inadequate. 


“Terrific,” she said to me sarcastically, putting me 
down. She looked sullenly into her lap. 

In the past I might have gotten angry at her, but 
suddenly I understood. The issue wasn’t me, or her, 
but us. The “we” in the room, which seemed so solid 
right then that you could shape it, yet so ephemeral 
that it was the unseen historical forces shaping you . . .. 
My job right then was to hold this “we,” this connec- 
tion with her, hold it for both of us. That was my job 
as a doctor. To use my experience with others who had 
suffered and my vision born of that experience to bring 
someone who is out on the edge of the so-called ‘sick’ 
into the current of the human. To take what seems 
foreign in a person and sce it as native. This is healing. 
This process is what the healing process is. This is what 
I signed up for, years ago. This is what good doctors 
do. We are with people at crucial moments of their 
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lives, healing. How hard it had gotten ... to get back . 
to authentic suffering, authentic healing. How much 
we have lost. (10) 


The great themes of fiction are love and death. Death 
is always a theme in medicine. So too, I would argue, in its 
many spirits, is love. And one of those spirits is resistance. 
Love and death. How lucky we are. 
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7. Comments from previous peer reviews (if any) and responses to these 
comments (optional) 

8. The signed Authors’ Forms— one for each author 

9, The presubmission checklist 

10. Reporting guideline checklist, if appropriate 


11. Conflict of Interest forms (available at www.annals.org) 


Cover Letter 
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the Annals section (for example, Article, Brief Communication, Review) 
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by U.S. mail, e-mail, telephone, or fax. For Letters to the Editor, the 
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tended for publication or is meant to be a communication to the Editor 
only. The cover letter should provide details of any duplicate submis- 
sions or of potential conflicts of interest disclosed on the author conflict 
of interest disclosures or on the conflict of interest notification page (see 
Conflict of Interest, under Authors’ Professional and Ethical Responsi- 
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Manuscript 
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Figures 
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ona label the name of the first author of the paper, the figure number, 
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of the figure. Do not mount figures on backing board. Number the 
figures in the order in which they appear in the text. Photomicrographs 
should have scale markers that indicate the degree of magnification. Feel 
free to submit color figures. We will publish them in color if we think 
that color reproduction serves the purpose of the article. 


Related Publications and Supporting Data 
Include reprints of published papers, manuscripts of papers in press, or 
copies of abstracts that contain data that appeared in the submitted 
manuscript. This information will help the Editors to form a judgment 
about the degree of duplicate, redundant, or previous publication. 
Submit original or other supplemental data if, in the authors’ opin- 
ions, they would help the Editors or reviewers understand and interpret 
the work. Authors should submit a copy of the original research proto- 
col, if appropriate. 


Personal Communications and Previous Reviews and 
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Submit a letter granting permission to publish all quoted personal com- 
munications, if applicable. 
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Authors’ Forms 

Send completed and signed Authors’ Forms (one for each author) with 
the manuscript. All authors, except U.S. government employees whose 
work was done as part of their official duties, must transfer copyright to 
the American College of Physicians-American Society of Internal Med- 
icine, publisher of Annals. Transfer of copyright signifies transfer of 
rights for print publication; electronic publication; production of re- 
prints, facsimiles, microfilm, or microfiche; or publication in a language 
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charge for authors to use portions of their works published in Annak for 
limited educational purposes and in other scholarly publications. 
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eral presubmission checklist and submit it with the manuscript. For 
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January and July each year and at www.annals.org. Send the manuscript, 
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We acknowledge all manuscripts and assign each a unique, confidential 
manuscript number. Please give this number only to other authors of the 
paper. We require the manuscript number to release information on the 
manuscript. We provide instructions for how the corresponding author 
(the only person to receive the necessary password) can check the status 
of their manuscript online (at www.annals.org). 


Internal Review by Editors and Peer Review 
At least one Editor and one Associate Editor read each manuscript. 
Together, they decide whether to send the paper to outside reviewers. 
We send about 50% of submitted papers for peer review, usually to 
at least two reviewers. The Editors select reviewers from an electronic 
database of about 13 000 reviewers. We do not send a manuscript to a 
reviewer who is affiliated with the same institution as any of the authors. 
Authors may indicate individuals that they do not want to be a reviewer 
but must justify their request in the cover letter. We receive nearly all 
reviews within 4 weeks. 


Acceptance or Rejection and Criteria for Editorial Decisions 
Annals can publish only a fraction of all papers submitted each year 
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We judge manuscripts on the interest and importance of the topic, 
the intellectual and scientific strength, the clarity of the presentation, and 
relevance to Annals readers. We also consider the strength of the paper 
compared with other papers under review, the need for Anneks to repre- 
sent a balanced picture of internal medicine, and the number of accepted 
papers in the paper's category. Authors of original research and reviews 
should take pains to describe exactly how their findings add to the 
existing literature. 


Retum of Manuscripts and Resubmission 

We do not return manuscripts that we do not accept unless che authors 
make a specific request in the cover letter (see Cover Letter, under As- 
sembling and Submitting a Packet); we do return all original figures, 
photographs, and slides, as well as the Authors’ Form. Otherwise, we 
destroy all copies of rejected manuscripts. We send the reviewers’ com- 
ments to authors whether or not we accept the article. 

On occasion, the Editors will reject an article but invite a resub- 
mission that addresses specific concerns of the Editors. We aim to accept 
a high percentage (approximately two thirds to three quarters) of the 
articles that we reinvite, and we specify conditions that the authors must 
meet before we will accept a reinvited manuscript. 


Expeprrep Review 

We will consider manuscripts for expedited review and early publication 
if they are of very high quality, if they have findings that are likely to 
affect practice immediately, and if rapid publication would probably 
minimize adverse patient care consequences. If authors thinks that their 
manuscript warrants expedited review, they should contact Deputy Ed- 
itor Dr. Cynthia Mulrow to discuss whether the manuscript meets our 
criteria. We anticipate that fewer than 10 manuscripts per year will meet 
these criteria. More information on the expedited review prozess can be 
found at www.annals.orp/shared/author_info.html. 


Letters 

Beginning in 2002, letters should be categorized as Reseazch Letters 
(includes case reports and case series), Comments and Responses (com- 
ments on papers published in Annak), General Commentary, or Cor- 
rections. Research Letters is the most appropriate category for case re- 
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ports and small case series. If an author believes that the case report or 
small case series is important enough to warrant publication as a brief 
communication rather than a research letter, he or she should contact 
the editor for advice regarding appropriate categorization and word 
length. We will publish a limited selection of Letters in the print journal, 
and some will be published solely on the Arnals Web site (www 
.Annals.org). Authors must note in their cover letter whether they are 
willing to have their letter published electronically if it is not selected for 
print publication. Electronically published Letters are now indexed by 
the National Library of Medicine. 

We strongly encourage authors to submit their letters electronically, 
Research letters must be fewer than 600 words and must be structured. 
We suggest the following sections: Background, Objective, Methods and 
Findings or Case Report as appropriate, Discussion, Conclusion, and 
References (no more than 5). One table or figure may be induded. 
Comments and Responses and General Commentary must be fewer 
than 300 words, have three or fewer authors, and cite five or fewer 
references. Comments must be received within 6 weeks of an article’s 
publication. Authors’ Responses must be received within 4 weeks of 


receiving comments. 
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Background: Echinacea preparations are widely used to treat 
the common cold. 


Objective: To assess the efflcacy of drled, encapsulated, whole- 
plant echinacea as early treatment for the common cold. 


Design: Randomized, double-blind, placebo-controlled commu- 
nity-based trial. 


Setting: University of Wisconsin—Madison, Madison, Wisconsin. 


Participants: 148 registered students with common colds of 
recent onset. 


Intervention: An encapsulated mixture of unrefined Schinacea 
purpurea herb (25%) and root (25%) and E. angusttfolla root 
(50%) taken In 1-g doses six times on the first day of illness and 


three times on each subsequent day of Illness for a maximum of : 


10 days. 


Measurements: Severity and duration of self-reported symp- 
toms of upper respiratory tract Infection. 


Results: No statistically significant differences were detected be- 
tween the echinacea and placebo groups for any of the measured 
outcomes. Trajectories of severity over time were nearly Identical 
in the two groups. Mean cold duration was 6.01 days in both 
groups as a whole, 5.75 days In the placebo group, and 6.27 days 
in the echinacea group (between-group difference, —0.52 day 
[95% Cl, —1.09 to 0.22 days]). After controlling for severity and 
duration of symptoms before study entry, sex, date of enrollment, 
and use of nonprotocol medications, researchers found no statis- 
tically slgnificant treatment effect (adjusted hazard ratio, 1.24 [CI, 
0.86 to 1.78]). Multivariable regression models assessing severity 
scores over time falled to detect statistically slgnificant differences 
between the echinacea and placebo groups. 


Conclusion: Compared with placebo, unrefined echinacea pro- 
vided no detectable benefit or harm In these college students who 
had the common cold. 


Ann Intern Med. 2002:137:939-946. 
For author affillations, see end of text. 
See editorlal comment on pp 1001-1002. 
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he common cold is one of the world's most prevalent 

illnesses. Upper respiratory tract infection, character- 
ized by rhinosinusitis, pharyngitis, or tracheobronchitis, is 
caused by a wide array of agents. While rhinovirus is most 
common, coronavirus, respiratory syncytial virus, adenovi- 
rus, parainfluenza, and influenza virus all play important 
roles (1—4). Effects on health, well-being, and productivity 
are significant. Although patients with such complications 
as asthmatic bronchospasm, bacterial sinusitis, otitis media, 
streptococcal pharyngitis, or pneumonia might benefit 
from medical intervention, few if any treatments have 
proven effective for community-acquired colds (5-10). 

Preparations made from plants of the genus Echinacea 
are widely used for the prevention and treatment of colds 
(11-13). Various whole-plant preparations and extracts 
made from the flowers, leaves, stems, and roots of E. pur- 
purea, E. angustifolia, and E. pallida are sold werldwide. 
Hundreds of scientific studies, mostly German, have de- 
tailed echinacea's botanical, chemical, and pharmacologic 
characteristics and its clinical effects (14—19). 

There is no clear consensus about whether echinacea 
can benefit human health. Randomized, controlled trials 
have focused on the prevention or treatment of colds. Five 
such trials of prevention (four of which have been pub- 
lished) reported that echinacea had little effect in reducing 
the incidence of natural colds (20-23; Calabrese C. Per- 
sonal communication). The findings of the highest-quality 
study (21) are consistent with a 10% to 15% reduction in 
relative risk. Results of an induced-cold trial have been 


reported as negative but are consistent with a benefit of 


10% to 15% (24). The 11 published treatment trials are 
somewhat more positive (25-35), and systematic reviews 
have been cautiously optimistic (13, 14, 18, 36, 37). Re- 
ported benefits have ranged from a 40% to 50% reduction 
in severity (31) and duration (29) of symptoms in studies 
with major methodologic limitations to more modest re- 
ductions of 10% to 30% in the most recent studies (25, 
27, 28). All studies to date have had important limitations, 
including lack of objective validated outcome measures, 
lack of description and verification of random allocation 
and concealment procedures, limitations related to sample 
size and power, and limited generalizability. 


METHODS 


In spring 1999, we conducted a randomized, double- 
blind, placebo-controlled community-based trial evaluat- 
ing the efficacy of an encapsulated whole-plant echinacea 
preparation used as early treatment for the common cold. 
Participants with early cold symptoms were randomly as- 
signed (with allocation concealed) to echinacea treatment 
or placebo and were followed with self-reported duration 
and severity measures for the duration of illness, up to 10 
days. All participants provided informed consent before the 
study, and the University of Wisconsin Medical School 
human subjects committee approved the protocol. 

Shaklee Tecnica (Pleasanton, California) provided the 
echinacea and placebo preparations. Each active capsule 
contained a dried mixture of E. angustifolia root (50% 
[123 mgl), E. purpurea root (25% [62 mg]), and E. pur- 
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Context 





Echinacea is an herbal therapy that is widely used to treat 
the common cold, but there is no consensus about its ef- 
fectiveness. 





of Echinacea purpurea herb and root and E. angustifolia 
root with placebo in 148 college students with symptoms 
of the common cold. Echinacea had no effect on the dura- 
tion or severity of cold symptoms. 





common cold symptoms in young, healthy adults. It will 
be necessary to perform similar careful studies of other 
echinacea preparations, which could differ from the prepa- 
ration used in this study. 








~The Editors 


purea herb (2596 [62 mg]). Echinacea capsules also con- 
tained thyme (49 mg) and peppermint (31 mg) to disguise 
taste and flavor, as well as citric acid (3 mg) as a preserva- 
tive. The placebo capsules contained 333 mg of alfalfa. 
Each participant was given a bottle containing 132 cap- 
sules and was instructed to take four capsules per treatment 
dose six times during the first 24 hours of the study, and 
three times each day thereafter until symptoms resolved, 
for a maximum of 10 days. Each four-capsule dose totaled 
1 g. Thus, the dose schedule was 6 g of echinacea on the 
first day and 3 g on each subsequent day. 

Participants were recruited from 4 February 1999 un- 
til 20 May 1999 from the University of Wisconsin—Mad- 
ison student population. Advertisements throughout the 
student community (posters, newspaper advertisements, 
and e-mail messages) asked respondents to call a cellular 
telephone held by a research assistant at the first sign of 
cold or flu-like symptoms. Callers were screened by tele- 
phone and were invited to meet with a research assistant if 
eligible, usually within a few hours of the initial call. At the 
enrollment interview, the research assistant described the 
study protocol, obtained informed consent, gathered base- 
line data, and provided instruction on the paper question- 
naire and the Web-based survey instrument. 

To be included in the study, participants were re- 
quired to be at least 18 years of.age, to answer "Yes" to the 
question *Do you believe that you are coming down with 
a cold?", to report at least 2 of 15 listed cold symptoms (at 
least 1 of which had to be specific to the respiratory tract), 
and to be apparently able and willing to adhere to the 
study protocol. Participants were excluded if they reported 
having any listed symptom for more than 36 hours; were 
pregnant; were currently using antibiotics, antihistamines, 
or decongestants; had specified chronic diseases (autoim- 
mune disease, chronic bronchitis, HIV infection, lupus, 
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rheumatoid arthritis); or had a history of asthma or allergic 
rhinitis and corresponding symptoms (itchy eyes, sneezing, 
wheezing) at the time of enrollment. 

Randomization was designed so that each participant 
would have a 50% chance of assignment to placebo or 
echinacea. The Investigational Drug Service of the Univer- 
sity of Wisconsin Hospitals randomized and sequentially 
labeled 200 bottles containing echinacea or placebo, using 
a random-number generator (Microsoft Excel, Microsoft 
Corp., Redmond, Washington) and a balanced blocks-of- 
four design. Each sequentially enrolled participant received 
the next sequentially numbered bottle of capsules. The pla- 
cebo and echinacea capsules were indistinguishable to 
study personnel and to the participants. Allocation to echi- 
nacea or to placebo was concealed from participants and 
from the investigational team until all data had been col- 
lected, entered, and cleaned. 

Primary outcomes were defined prospectively as sever- 
ity and duration of self-reported symptoms. Duration was 
defined as the number of days from study enrollment to 
the last day before the participant answered "No" to the 
question, “Do you think that you are still sick today?” 
Symptom severity was measured daily on nine-point Likert 
scales. The 15 symptoms assessed were dry cough, produc- 
tive cough, cough interfering with sleep, sore throat, 
scratchy throat, hoarseness, runny nose, plugged or stuffy 
nose, sneezing, headache, fever, sweats, muscle aches, feel- 
ing “run down,” and loss of appetite. Each reported symp- 
tom was rated on a nine-point Likert severity scale with the 
following label: 1 (very mild), 3 (mild), 5 (moderate), 7 
(severe), and 9 (extreme). Global severity of illness (“How 
sick do you feel today?") was assessed by using a similar 
nine-point scale. 

For each day of the trial, participants were asked to fill 
out both a paper and an electronic version of the question- 
naire. The electronic version was adapted to a Web page 
format (www.fammed.wisc.edu/samplecold). Blinded data 
were downloaded and inspected periodically throughout 
the trial. The parallel data collection system enabled us to 
verify the time and date of response, protecting against 
errors from retrospective assessments. It also protected 
against data entry error and missing data and allowed com- 
parison of data reported in electronic and paper format. 

Participants were in contact with the enrolling re- 
search assistant by telephone and e-mail throughout the 
study. They returned for an exit interview upon study 
completion. Adherence was assessed by pill counts (from 
bottles returned at the end of the study) and by the daily 
questionnaire (which asked the participants whether they 
had taken their pills and how many pills they had taken). 
Adverse effects were monitored each day and at the exit 
interview. 

Our study was designed to have 150 participants, pro- 
viding at least 80% power to detect a benefit of 2 days’ 
duration or an average reduction of two points in severity. 
These prospective power calculations (38, 39) assumed 
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variance similar to that observed in cold studies (9, 10) and 
benefits similar to those reported in previous echinacea tri- 
als (27-31). The mihirnal clinically important benefit for 
the common cold has not been determiried (40, 41). How- 
ever, research on other illnesses suggests that án average 
two-point redüction in severity ori à nihe-point scale of a 
2-day reduction in duration would be clinically significant 
(42-46). 

A symptom-dimension medsurement model was con- 
structed by using structural equation modeling techniques 
(47, 48; 51). From the pool of 15 symptoms, 14 items fit 
tieatly into four symptom dimensions. Loss of appetite was 
an infrequent symptom that contributed insignificantly 
and was therefore dropped. The four dimensions and their 
associated reliability coefficients, calculated by using the 
method of Dillon and Goldstein (48), were cough (0.794), 
throat (0.668), nasal (0.663), and fever and aches (0.753). 
Reliability coefficients estimate the proportion of variabil- 
ity that is attributable to participants’ symptoms rather 
than to measurement error (45, 49, 50). Five covariates 
were investigated as possible confounders: 1) duration of 
symptoms before study entry, 2) severity of illness at en- 
rollment, 3) date of enrollment (seasonal or etiologic agent 
effect), 4) use of nonprotocol medications, and 5) sex. 


Statistical Analysis 

We considered all available data in our analysis. Meth- 
ods included simple inspection, frequency analysis, analysis 
of variance, and multivariable analysis. Confidence inter- 
vals were constructed for all outcomes. A simple sum of the 
15 symptom scores was selected as ani overall severity 
marker for use in regression models. Changes over time iri 
the summed severity score were explored by using the gen- 
eral linear mixed model for repeated measures (51). Indi- 
vidual symptom scores and dimensional severities were 
similarly explored by using mixed miodeling ap>roaches 


Figure 1, Randomization arid patiënt flow. 
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Table. Characteristics of Study Participants 


Characteristic Echinacea Group Placebo Group 
Participants entering study, n 73 75 

Participants completing protocol, n 69 73 

Mean age + SD, y 20.8 + 24 21.0+34 
Worhen, n (36) 50 (72) 48 (66) 
Current use of tobacco, n (96) 15 Q2) 45 (21) 
Nonwhite ethnicity, n (36) 4 5.8) 4 (5.5) 
Participants who had taken 


echinacea before, n (96) 30 (43) 


(52). Bootstrap resampling was used to calculate means 
and confidence intervals for duration (53). A Cox multiva- 
riable proportional hazards regression model (54) for cold 
duration was used to control for potential confounding. 
The lack of time trends in the Schoenfeld residuals sup- 
ports the proportional hazards assumption (55). The five 
potential confounders previously noted were included in 
all multivariable models. Statistical analyses were done by 
using SAS software (SAS Institute, Inc., Cary, North Caro- 
lina). 
Role of the Funding Sources 

The U.S. Department of Health and Human Services 
and the National Institutes of Health provided funding to 
Dr. Barrett during the study. Shaklee Tecnica provided 
monetary support for project costs and provided the study 
materials, but had rio role in the design, conduct, or re- 
porting of the data or in the decision to submit the manu- 
script for publication. 


RESULTS 

Of 148 enrolled participants, 142 (69 in the echinacea 
group and 73 in the placebo group) completed our proto- 
col successfully (Figure 1). Characteristics of the study 
sample are shown iri the Table. We did not record the 
number of eligible persons who called the research center 
but were unwilling to participate in the study; however, it 
was clear that most eligible callers were enrolled. The mean 
time from onset of the first tecognized symptom to study 
enrollment was 27 hours. 

A total of 853 person-days of illness were reported. Six 
participants withdrew, 2 in the placebo group (1 because of 
feeling too sick and 1 fot undisclosed reasons) and 4 in the 
echinacea group (2 because of being too sick to follow the 
protocol, 1 because the capsules tasted bad and were diffi- 
cult to swallow, and 1 for undisclosed reasons). In the 
echinacea group, 27 participants reported taking nonpro- 
tocol medications compared with 25 participants in the 
placebo group. Of the 142 participants who completed the 
study, 10 (5 in each. group) reported having had at least 
one symptom for more than 36 hours at enrollment. For 
thesé 10 persons, the duration from first symptom to en- 
rollment was 36 to 40 hours (n = 2), 45 to 48 hours (n = 
6), 72 hours (n = 1), or 168 hours (n = 1). Because these 
protocol violations were discovered after the trial ended, we 
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Figure 2. ness duration. 
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Duration of Illness, d 


Participants, 142 140 138 120 97 73 52 38 29 19 





L 





The dotted line represents the echinacea group; the solid line represents 
the placebo group. 


chose to include data from these 10 persons in our results. 
For the six persons lost to follow-up, no postenrollment 
data were available. 

After unblinding in July 1999, samples of the echina- 
cea formulation were sent to three independent laborato- 
ries for analytic testing. Dr. Rudolph Bauer (Institut fuer 
Pharmazeutische Biologie, Heinrich-Heine-Universitaet 
Duesseldorf, Duesseldorf, Germany) analyzed our formu- 
lation and found that it contained 0.26% echinoside; 
0.77% cichoric acid; and 0.8296 alkamides, including 
0.42% dodecatetraenoic acid isobutylamide by weight (15, 
56, 57). Industrial Labs (Denver, Colorado) analyzed our 
product using a standardized method developed by their 
methods validation program and reported that it contained 
0.20% echinoside, 0.84% cichoric acid, 0.03% chloro- 
genic acid, and 0.33% cafeolytartaric acid. Dr. Joseph Rin- 
inger at Paracelsian, Inc. (Langmuir Laboratories, Ithaca, 
New York), used cell culture and simulated digestion 
methods with bioequivalent doses of our study product to 
demonstrate macrophage activation and elevated levels of 
tumor necrosis factor. The equivalent of our first-day dose 
increased the mean level (SD) of tumor necrosis factor 
from 189 + 23 ng/L to 3679 + 154 ng/L, while the 
equivalent of our subsequent daily dose increased the mean 
level to 2347 + 66 ng/L. Together, these three analyses 
demonstrate that our product contained substantial quan- 
tities of phytochemicals as active constituents (14, 15). 

Pill counts and daily computerized monitoring dem- 
onstrated protocol adherence. An overall adherence rate of 
9296 was calculated by dividing the number of pills miss- 
ing from the bottles by che number that should have been 
missing based on the protocol. On the Web-based ques- 
tionnaires, nearly all of the participants reported taking 
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their pills nearly every day during their participation in the 
trial. 

Before the study, we conducted several informal tests 
of blinding. Study personnel, friends, and colleagues could 
not distinguish between placebo and echinacea capsules. At 
the exit interview, we asked participants, “Do you think 
you were taking echinacea or placebo?" Blinding was suc- 
cessful: Thirty-one of 63 persons taking echinacea and 33 
of 72 persons taking placebo guessed correctly (P > 0.2). 
Seven participants declined to guess. 

Of the 853 person-days of illness, 546 (64%) were 
captured by both paper and electronic data systems. Two 
hundred eighty-seven person-days (34%) were captured by 
paper surveys alone, while 18 (2%) were accounted for 
solely by the computerized system. Only 2 person-days 
(0.2%) were not accounted for by either system. Therefore, 
for 142 participants documenting 853 days of illness, our 
data capture rate was 99.8%. In constructing the final data 
set, we used the computerized data whenever available be- 
cause they were verified by time and date. We used data 
originally recorded on paper as needed. 

Comparing data from the computerized and paper 
symptom surveys provided some evidence of instrument 
reliability. Responses to the question about global severity 
of illness were identical on 512 of the 546 days for which 
both instruments provided data (94% concordant, 6% dis- 
crepant). Of 34 discrepancies, 29 were off by one point on 
the nine-point Likert scale and 5 were off by two points. 
Comparing computer and paper responses to the: 15 
specific-symptom questions also yielded high levels of con- 
cordance. Of 8190 answers, 7777 (9596) were concordant 
and 413 (596) were classified as data discrepancies. Of 
these, 293 were off by one point on the nine-point scale, 
68 were off by two points, 27 were off by three points, 17 
were off by four points, 7 were off by five points, and 1 was 
off by six points. 

We did not detect a difference in cold duration be- 
tween the echinacea and placebo groups. Among the 142 
participants completing our protocol, durations ranged 
from 2 to 10 days, with a median of 6 days and a mean 
(+SD) of 6.01 + 2.34 days (Figure 2). The mean dura- 
tion was 5.75 days in the placebo group and 6.27 days in 
the echinacea group (difference, —0.52 day [9596 CI, 
—1.09 to 0.22 days]). Therefore, 0.22 day is the largest 
potential echinacea-related benefit in duration that would 
be statistically compatible with our results. After adjust- 
ment for the five potential confounders, Cox multivariable 
regression found no statistically significant treatment ef- 
fects on duration (adjusted hazard ratio, 1.24 [CI, 0.86 to 
1.78]), with the trend toward longer duration in the echi- 
nacea group. 

We did not detect any significant differences in symp- 
tom severity between the echinacea and placebo groups. 
Figures 3 and 4 depict daily mean severities and 95% Cls 
for the symptoms assessed. The group sizes decrease over 
time, following recovery from illness. A general linear 
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mixed model of the unweighted summed severity score 
(controlling for the five potential confounders) did not re- 
veal any statistically significant differences between the 
echinacea and placebo groups. Duration of symptoms be- 
fore study entry, date of enrollment, and sex were not 
statistically significant. Although use of nonprotocol med- 
ications and severity of illness at enrollment had indepen- 
dent effects on subsequent severity, neither potential con- 
founder could account for the lack of observed treatment 
effects. 

Models of individual symptoms and of symptom di- 
mensions (again controlling for the five confounders) sim- 
ilarly failed to demonstrate treatment effects. Although un- 
controlled linear models of the cough dimension indicated 
slightly more rapid recoveries in the placebo group, these 
differences were not apparent in more complex models that 
better represented dimension severity over time. More se- 
vere illness in the placebo group on the first day of the trial, 
before treatment was initiated, appeared to explain the 
trends favoring placebo in the linear models. There were 
no statistically significant differences between echinacea 
and placebo in scaled responses to the global severity ques- 
tion, “How sick do you feel today?” Mean scores of re- 
sponses to this question are shown in Figure 3. 

In our analysis, we included all available data from the 
142 persons who completed the study protocol. We col- 
lected no useful data for the six participants who were 
enrolled but were lost to follow-up. Regression results de- 
scribed earlier and mean values portrayed in Figures 2, 3, 
and 4 do not include data for these six participants and 
therefore do not represent an intention-to-treat analysis. 
However, to assess whether data from the six persons who 
withdrew could have affected our results, we performed an 
analysis that imputed symptom-recovery trajectories for 
each missing participant based on the average of 1000 ran- 
domly selected trajectories. This analysis yielded results 
very similar to those described earlier (data not shown). 

Specific adverse effects were reported on the daily 
questionnaires 22 times by 15 participants who completed 
the study (9 times by 7 participants in the placebo group 
and 13 times by 8 participants inthe echinacea group). In 
the echinacea group, sleeplessness, heartburn, nausea, 
stomachache, and upset stomach were each reported by 
one participant and bad taste was noted by three partici- 
pants. In the placebo group, stomzchache was noted by 
three participants and nausea, belching, thirst, and abdom- 
inal pain with diarrhea were each noted by one participant. 
Reported adverse effects were therefore not statistically dif- 
ferent between the echinacea and placebo groups. 


DISCUSSION 

We consider the results of this trial to be negative. We 
did not detect the effect size for which the trial was pow- 
ered (2 days’ duration and two points in average severity 
on a nine-point scale) or any potentially significant trends. 
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Figure 3. Mean severity of global and general symptoms. 
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Dotted lines represent the echinacea group; solid lines represent the 
placebo group. Error bars represent 9596 Cls. rao d 9596 Cls indi- 
cate the uncertainty of the severity of symptoms, they should not be used 
to compare symptom severity on any particular day. 


All differences noted between the echinacea and placebo 
groups could be explained by natural variability in the un- 
derlying symptoms measured. Our results do not support a 
benefit of echinacea in the treatment of common cold 
symptoms. However, we do not believe that our trial 
should be the last word on echinacea. Our results contra- 
dict the current published evidence, and our trial had lim- 
itations. Previous trials have reported statistically signifi- 
cant symptomatic benefit with echinacea taken early in the 
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Figure 4. Mean severity of specific cold symptoms. 
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Dotted lines represent the echinacea group; solid lines represemt the 
placebo group. Error bars represent 95% Cls. Although 95% Cls indi- 
cate the uncertainty of the severity of symptoms, they should not be used 
to compare symptom severity on any particular day. 


course of an acute upper respiratory tract infection (27-29, 
31~35). These trials, especially those by Brinkeborn (28) 
and Henneicke-von Zepelin (27) and colleagues, are simi- 
lar to our trial in quality but report positive results. In 
addition, published systematic reviews have concluded that 
there may be benefit to early echinacea treatment (12, 18, 
36, 37). There are several possible reasons for this discrep- 
ancy. The positive results of previous trials could be due to 
bias or chance, and the widespread belief in echinacea’s 
benefit could be entirely false. 
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However, our trial had several limitations that should 
temper confidence in its negative results. First, the specific 
echinacea preparation used in our trial, a dried, encapsu- 
lated mixture of unrefined E. angustifolia root and whole- 
plant £. purpurea, has not been tested previously and may 
be ineffective because of bioavailability or phytochemical 
constituents. Previous trials with positive results have used 
extracts rather than whole-plant products (25, 27-35), and 
some have combined echinacea with other plant species 
(27, 32-35). Because phytochemical constituents vary 
among botanical species, growing conditions, plant part, 
and extraction method, it is possible that one preparation 
would provide benefit while another would not. 

Second, the type of people included in our study, 
healthy undergraduate college students, may not gain 
much benefit from echinacea. Previous trials have tended 
to include older adults and have sometimes sought to in- 
clude those with histories of frequent colds. There is a 
prevailing notion that echinacea provides greatest benefit 
to persons who are immunocompromised, a state often 
evidenced by frequent colds or other viral illnesses. We 
made no effort to seek out such persons. 

Third, although our modest-size trial would have de- 
tected a large benefit, an effect size of 5% or 10% could 
easily have been missed among the natural variability of 
symptoms found in persons with community-acquired 
colds. From a health measurement perspective, it should be 
emphasized that our study was limited because we used 
self-reported symptoms as primary outcomes (44, 45, 58, 
59). Subjective self-assessments can introduce several po- 
tential biases. 

To date, there are no validated instruments for assess- 
ing the common cold (10, 40, 41). We have begun refining 
and validating our instrument (60), but although its face 
validity is strong, construct validity has not been demon- 
strated. It should also be noted that we monitored partic- 
ipants for a maximum of 10 days and therefore do not 
know the frequency of longer illnesses. Finally, five people 
in each of our study groups received echinacea after having 
symptoms for 36 hours, which may have masked a benefit 
of echinacea given earlier in cold presentation. Future re- 
search is necessary to provide more definitive evidence about 
whether echinacea is an effective treatment for the com- 
mon cold. 


From University of Wisconsin——Madison, Madison, Wisconsin. 
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Results of a Prospective Study of Acute Liver Failure at 17 Tertiary 


Care Centers in the United States 
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Background: Because acute liver failure is rare, rela:ed data 
have been sparse. Studies have suggested that viral hepatitis Is 
the most common underlying cause of this condition. 


Objective: To describe the clinical features, presumed causes, 
and short-term outcomes of acute liver fallure. 


Design: Prospective cohort study. 


Setting: 17 tertlary care centers participating In the US. Acute 
Liver Failure Study Group. 


Patients: 308 consecutive patients with acute liver failure, ad- 
mitted over a 41-month period. 


Measurements: Detailed clinical and laboratory data collected 
during hospitalization, Including outcome 3 weeks after study 
admission. 


Results: 73% of patients were women; median age was 38 
years. Acetaminophen overdose was the most common apparent 
cause of acute liver failure, accounting for 39% of cases Idlosyn- 
cratic drug reactions were the presumptive cause in 13% of cases, 


viral hepatitis A and B combined were Implicated in 12% of cases, 
and 17% of cases were of indeterminate cause. Overall patient 
survival at 3 weeks was 67%. Twenty-nine percent of patierits 
had liver transplantation, and 43% survived without transplanta- 
tion. Short-term transplant-free survival varied greatly, from 68% 
for patients with acetaminophen-related liver fallure to 25% and 
17% for those with other drug reactions and liver fallure of 
Indeterminate cause, respectively. Coma grade at admission ap- 
peared to be associated with outcome, but age and symptom 
duration did not. 


Conclusions: Acetaminophen overdose and Idiosyncratic drug 
reactions have replaced viral hepatitis as the most frequent appar- 
ent causes of acute liver failure. Apparent cause and coma grade 
at admission were associated with outcome. Although transplan- 
tation may Improve patient survival, It was unavailable or unnec- 
essary for most patients. 


Ann intem Med, 2002;137:947-954. 
For author affiliations, see end of text. 
* For members of the U.S. Acute Liver Failure Study Group, see Appendix. 
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cute liver failure is characterized by severe anc sudden 

liver cell dysfunction leading to coagulopathy and he- 
patic encephalopathy in previously healthy persons with no 
known underlying liver disease (1). Sometimes termed ful- 
minant hepatic failure, acute liver failure is thought to affect 
approximately 2000 persons per year in the United States 
(2). This catastrophic illness can rapidly progress to coma 
and death from cerebral edema and multiorgan dysfunc- 
tion (2, 3). 

Over the past 30 years, the most frequently identified 
cause of acute liver failure has been viral hepati-is, espe- 
cially hepatitis B but also hepatitis A and, in trop.cal pop- 
ulations, hepatitis E (4—8). Smaller numbers of cases have 
been related to drug-induced liver injury and other causes 
(9). The frequency of identified causes of acute liver failure 
has varied greatly worldwide. A very high prevalence of 
suicidal overdoses of acetaminophen (7396) has been re- 
corded in the United Kingdom (10), and no cases of acet- 
aminophen-related disease have been observed in develop- 
ing countries (7). 

Until recently, only limited dara have been available 
on the cause and outcome of acute liver failure in the 
United States, presumably because of the relative rarity of 
the condition, referral patterns in North America, and lack 
of a centralized data registry (11-14). The U.S. Acute Liver 
Failure Study Group was formed in 1997 as a consortium 
of liver centers interested in better defining causes and out- 


comes of acute liver failure. The primary aim of the current 


: study was to prospectively describe, with emphasis on the 


role of transplantation, the causes of acute liver failure and 
short-term outcomes of patients with this condition who 
presented to participating liver centers between 1998 and 
2001. Our secondary aim was to compare presenting clin- 
ical features and liver transplantation in patients with acute 
liver failure related to acetaminophen hepatotoxicity, other 
drugs, indeterminate factors, and other causes. 


METHODS 


Between January 1998 and May 2001, a 41-month 
period, 308 patients 15 years of age or older were enrolled 
from 17 tertiary care liver centers around the United 
States, all but one of which has a liver transplantation pro- 
gram. The local institutional review board of each center 
approved the study. All enrolled patients met entry criteria 
for acute liver failure: the presence of coagulopathy (pro+ 
thrombin time > 15 seconds or international normalized 
ratio = 1.5) and any hepatic encephalopathy within 26 
weeks of the first symptoms without previous underlying 
liver disease (15). Informed consent was obtained from 
patients’ next of kin before enrollment, according to the 
guidelines of local institutional review boards. On the basis 
of records of patients considered for enrollment but ex- 
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about 2000 persons in the United States each year. 


Contribution 
Among 308 consecutive patients with liver failure admit- 
ted to 1 of 17 referral centers between 1998 and 2001, 
acetaminophen overdose (39%) and idiosyncratic drug 
reactions (13%) were the most common cause of disease. 
Sixty-seven percent of patients were still living 3 weeks 
after presentation (44% without liver transplantation and 
23% after transplantation). Survival was associated with 
cause of liver failure (persons with acetaminophen over- 
dose fared best) and depth of coma at presentation. 
implications _ 

Drug toxicities cause most cases of acute liver failure in 
the United States. Cause and depth of coma at presenta- 
tion predict patient outcomes. 








~The Eattors 


cluded because of lack of informed consent or other rea- 
sons, more than 65% of eligible patients were enrolled. 

Under code to protect confidentiality, each center pro- 
vided detailed demographic, clinical, laboratory, and out- 
come information for all enrolled patients. Hepatic coma 
was graded on a standard scale of I to IV, as described 
elsewhere (1, 2). Etiologic diagnoses, which were made at 
each study center, were based on accepted diagnostic crite- 
ria circulated to all investigators. These criteria involved 
history; laboratory values; imaging studies; and, in some 
cases, histopathologic characteristics. Acute liver failure was 
considered to be of indeterminate cause when extensive 
clinical, radiographic, and laboratory evaluation (including 
toxicology screens and serologic markers for viral hepatitis 
A, B, and C and antinuclear and anti-smooth-muscle an- 
tibodies) was inconclusive. Investigators tested and 
searched for other viruses by using RNA methods as clin- 
ically indicated, but these results were not uniformly avail- 
able. Clinical guidelines for patient management, although 
determined at each site, were uniform (16). 

Candidacy for liver transplantation was determined at 
individual centers according to the guidelines of the 
United Network of Organ Sharing. Shortly after patients 
were admitted to the study, an initial case report form was 
completed and forwarded to the central study site (Univer- 
sity of Texas Southwestern Medical Center, Dallas, Texas). 
In addition, an outcome case report form detailing the 
hospital course and final laboratory results not available at 
admission was completed within 3 weeks of discharge, 
death, or transplantation. Outcome end points, which 
were determined 3 weeks after study admission, included 
liver transplantation, death, and survival without trans- 
plantation. Case report forms were checked for missing 
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values and inconsistencies; queries were sent to the partic- 
ipating centers, and corrections were made at the data co- 
ordinating center. All data were then entered into an Ac- 
cess database (Microsoft Corp., Redmond, Washington). 
Annual site visits by researchers from the data coordinating 
center confirmed the accuracy of the data. 


Statistical Analysis 

Results are expressed as medians and ranges. Statistical 
significance was not used in the analysis because the data 
were descriptive. 


Role of the Funding Sources 
The funding sources had no specific role in the design, 
conduct, or reporting of the study. 


RESULTS 
Demographic Characteristics and Clinical Data 

Of the 308 patients with acute liver failure, 224 (73%) 
were women. The median age of the group was 38 years 
(range, 15 to 78 years); women were older than men (39 
years vs. 32.5 years). Two hundred twenty-seven patients 
(7496) were white, 31 (1096) were Hispanic, 29 (996) were 
African American, 10 (396) were Asian, 5 (296) were Na- 
tive American, and 6 (2%) were of other ethnic back- 
grounds. Extensive variation was seen in the median dura- 
tion of symptoms (6 days [range, 0 to 74 days]) and 
jaundice (2 days (range, 0 to 61 days]) before encephalop- 
athy onset. Coma grade at study admission was relatively 
equally distributed (Table 1). Forty percent of patients had 
a serum creatinine concentration of 177 mol/L or greater 
(22.0 mg/dL), and 1496 had acidosis (arterial pH < 
7.30). Nearly half of patients (44%) acquired a culture- 
proven infection. Most patients (260 [84%]) were referred 
from other hospitals, and the remainder were admitted 
directly to the tertiary care centers. 


Causes of Acute Liver Failure 

The Figure displays the presumed cause of acute liver 
failure and the outcome data for all study patients. Acet- 
aminophen overdose was the most commonly implicated 
reason for acute liver failure, accounting for 120 patients 
(39%). The median dosage of acetaminophen ingested was 
13.2 g/d (range, 2.6 to 75 g/d), and 99 of 120 patients 
(83%) had ingested more than 4 g/d (the maximum pack- 
age recommendation). Among these 120 patients, 44 
(37%) were considered to have ingested acetaminophen 
with suicidal intent (single ingestion with suicide attempt 
admitted) and 68 (57%) had accidental toxicity (many in- 
gestions for pain relief without suicidal intent). In 8 pa- 
tients (7%), the reason for overdose could not be deter- 
mined, 

Idiosyncratic drug reactions were deemed responsible 
for another 40 cases of acute liver failure (13%). Hepatitis 
A and B infection led to 14 cases (4%) and 22 cases (7%), 
respectively. Presumptive diagnoses of ischemic hepatitis 
(shock liver”), autoimmune hepatitis, Wilson disease, and 
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Table 1. Characteristics of Patients at Admission according to Presumed Cause of Acute Liver Fallure* 


Presumed Cause of Acute Llver Fallure 








Variable 
Acetaminophen 

Patients, 7 120 
Median age (range), y 36 (19-76) 
Women, n (96) 95 (79) 
White ethnicity, n (96) 108 (90) 
Survived without transplant, n (96) 82 (68) 
Survived with or without transplant, n (96) 87 73) 
Received transplant, n (96) 7 (6: 
Coma grade at study admission, n 

I 33 

H 27 

Hl 35 

IV 25 
Maximum coma grade, n 

I 18 

ll 35 

I 31 

IV 36 
Mean symptom duration (range), d 3 (0-32)t 
Mean Jaundice duration (range), d+ 1 (-3 to 12) 
Mean value of mean arterlal pressure, mm Hg 87 (41-130) 
Mean platelet count (range), x 1000 cells/mm? 125 (16-699) 
Mean prothrombin time (range), s 28.5 (15.0-135) 
Mean INR (range) 2.8 (1.5-44.4) 
Mean serum bicarbonate level (range), mmol/L 21 (2-35) 


4310 (136-17 670) 


4333 (59-28 870) 


pmol/L 74 (E-592) 

mg/dL 4.3 (0.3-34.6) 
Mean creatinine concentration (range) 

pmol/L 168 (24-928) 

mg/dL 1.9 (0.5-10.5) 
Mean arterial pH 7.41 (6.94-7.65) 


Other Drugs Indeterminate All Others 
40 53 95 
41 (20-65) 38 (15-76) 43 (15-78) 
29 (72) 32 (60) 68 (72) 
23 (58) 35 (66) 61 (64) 
10 (25) 9 (17) 31 (33) 
28 (70) 34 (64) 58 (61) 
21(53) 27 (51) 34 (36) 
8 14 21 
15 14 29 
14 15 21 
3 10 24 
7 14 17 
10 10 24 
20 14 22 
3 15 32 
15.5 (2-74) 23 (0-67) 10 (0-64) 
12 (71 to 59) 12 (0-61) 4 (--5 to 42) 
92 (67-118) 84 (34-133) 88 (52-133) 
154 (36-376) 129 (14-462) 148 (28-424) 
22.5 (15.2-86.6) 237 (15.1-151.4) 26.8 (15.0-106) 
2.4 (1.5-10.9) 2.7 (1.5-24,8) 2.7 (1.5-26.1) 
23 7-37) 23 (9-31) 23 (7-36) 
574 (88-5380) 947 (32-10 660) 1060 (3-12 533) 
636 (127-3673) 858 (93-14 626) 1003 (50-21 925) 
345 (127-852) 419 (17-742) 215 22-1026) - 
20.2 (7.4-49.8) 24.5 (1.0-43.4) 12.6 (1.3-60.0) 
88 (27-460) 106 (35-619) 133 (35-2210) 
1.0 (0.3-5.2) 4.2 (0.47.0) 1.5 (0.4-25.0) 
7.48 (7.26-7.63) 7.46 (7.10-7.59) 7.44 (7.12-7.81) 





* ALT = alanine aminotransferase; AST = aspartate aminotransferase; INR = international normalized ratio. 
t Some patients with accidental acetaminophen overdose had symptoms for a long period. 


+ Jaundice developed after onset of encephalopathy in some parients. 


the Budd-Chiari syndrome accounted for 17 (6%), 13 
(4%), 8 (3%), and 5 (2%) cases, respectively. Six patients 
with pregnancy-associated acute liver failure were listed as 
having acute fatty liver ( = 2), the HELLP (Hemolysis, 
Elevated Liver enzymes, Low Platelets) syndrome in = 3), 
or eclampsia (n = 1). Acute liver failure was attributed to 
cancer (metastatic carcinoma or lymphoma) in 4 patients 
and to another cause (heat stroke, sepsis, or giant-cell hep- 
atitis) in 6 patients. Fifty-three cases (17%) of indetermi- 
nate cause were equally divided among the 12 centers (me- 
dian cases per center, 4.5 [range, 1 to 9]). 
Comparison of Clinical and Laboratory Features by 
Presumed Cause 

Table 1 shows between-group differences in clinical 
and laboratory data at admission, based on presumed cause 
of acute liver failure. All groups had a similar preponder- 
ance of women. Patients with acetaminophen-related liver 
failure and those with indeterminate liver failure were 
younger than patients with liver failure that was drug in- 
duced or related to other causes. White persons were over- 
represented in the acetaminophen group compared with 
the other three groups. Patients with acetaminophen- 
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related disease had shorter disease duration; higher serum 
alanine aminotransferase, aspartate aminotransferase, and 
creatinine levels; and lower bilirubin levels and arterial pH. 
The drug-induced and indeterminate groups had longer 
disease duration, lower alanine aminotransferase levels, and 
higher bilirubin levels. The groups did not differ signifi- 
cantly in other measures of disease severity at presentation 
(for example, coma grade, mean arterial pressure, pro- 
thrombin time, or international normalized ratio). 


Outcomes 

Short-term outcomes were assessed 3 weeks after study 
admission (Figure). Most patients (286 of 308 [93%]) had 
a definitive outcome (death, transplantation, or hospital 
discharge) at 3 weeks. Overall survival was 67% (207 of 
308 patients). One hundred thirty-two patients (43%) sur- 
vived without transplantation. One hundred thirty-five pa- 
tients were listed for transplantation, and 89 (66% of listed 
patients, 29% of the total study group) received a liver 
graft. Seventy-five patients who received transplants sur- 
vived for at least 3 weeks (short-term survival, 84%). 
Causes of death for the 101 patients who died were cere- 
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Figure. Presumed causes and outcomes in 308 patients with 
acute liver failure. 
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bral edema, multiorgan failure, sepsis, cardiac arrhythmia 
or arrest, and respiratory failure. Thirty patients died 
awaiting a graft, and 47 died but had not been listed for 
transplantation. The median time from transplantation 
listing to actual transplantation was 3.5 days (range, 1 to 
42 days), and median time to death after admission was 5 
days (range, 2 to 21 days). 

Short-term outcomes varied according to the pre- 
sumed cause of acute liver failure (Figure, Table 1). For 
patients with acetaminophen overdose, hepatitis A virus 
infection, shock liver, or pregnancy-related acute liver fail- 
ure, short-term survival without transplantation was 50% 
or greater. Patients whose liver disease was of indetermi- 
nate cause or was presumed to be related to drugs other 
than acetaminophen, hepatitis B virus infection, autoim- 
mune hepatitis, Wilson disease, the Budd-Chiari. syn- 
drome, or cancer had lower rates of short-term transplant- 
free survival (<25%) (Figure). Transplantation was per- 
formed in only 6% of the acetaminophen group compared 
with 5396 of the drug-induced group, 5196 of the indeter- 
minate group, and 3696 of the "other cause" group. Fifty- 
six of 120 patients with acetaminophen-related liver failure 
(4790) fulfilled transplantation criteria. However, only 32 
(57%) were listed for transplantation; the remaining pa- 
tients were excluded for psychosocial reasons (for example, 
psychiatric disease or substance abuse) or because of med- 
ical contraindications (for example, sepsis or cerebral ede- 
ma). While short-term survival without transplantation 
was lower in the drug-induced and indeterminate groups, 
overall survival was similar in all groups (acetaminophen 
group, 7396; drug-induced group, 7096; indeterminate 
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group, 64%; “other cause" group, 61%) (Figure, Table 1). 
Rates of overall survival, transplant-free survival, and trans- 
plantation were independent of sex (data not shown), 


Age Comparisons 

Because age is thought to affect the outcome of acute 
liver failure, we analyzed outcomes by decades of life. The 
peak age group for patients with acute liver failure was 26 
to 35 years, and the number of patients in each age group 
gradually decreased with increasing age. Overall survival 
remained relatively unchanged for all age groups (between 
63% and 77%) except for those older than 65 years of age. 
These patients had poor survival (33%), but the group was 
relatively small (2 = 15). 


Symptom Duration 

Since symptom duration has also been used to predict 
outcome, we used the methods described by O'Grady and 
colleagues (15) to stratify patients with non-acetamino- 
phen-related liver failure. Hyperacute failure was classified 
as 7 or fewer days of symptoms before onset of hepatic 
encephalopathy, acute failure was classified as 8 to 28 days 
of symptoms, and subacute failure was classified as more 
than 28 days of symptoms. Information on symptom du- 
ration was available for 178 of the 188 patients with non— 
acetaminophen-related liver failure (959). As shown in 
Table 2, transplantation was used more frequently and 
transplant-free short-term survival was lower in the sub- 
acute group. Serum aminotransferase levels were highest 
and bilirubin levels were lowest in the hyperacute group. 


Role of Coma Grade at Admission 

At study admission, 161 patients (52%) presented 
with grade I or II hepatic coma. Among these patients, 84 
(52%) survived without transplantation for 3 weeks. In 
contrast, of 147 patients who presented with grade HI or 
IV hepatic coma, 48 (33%) survived 3 weeks without 
transplantation. The transplantation rate was 2996 for pa- 
tients with grade I or II coma and those with grade III or 
IV coma, whereas overall rates of short-term survival in 
these groups were 77% and 56%, respectively. Short-term 
transplant-free survival was 87%, 35%, 18%, and 38%, 
respectively, for patients with presumed acetaminophen 
overdose, drug reactions, liver failure of indeterminate 
cause, or liver failure of other causes who presented with 
grade I or II coma and was 50%, 12%, 16%, and 27%, 
respectively, for patients who presented with grade III or 
IV coma. The corresponding overall rates of m 
survival were 8896, 7096, 7996, and 6696 and 5796, 719 
4896, and 5696. 


DISCUSSION 

This study is one of the first to prospectively charac- 
terize a large number of patients with acute liver failure 
from several U.S. tertiary care centers, all but one of which 
perform liver transplantation. Earlier studies have been 
small, retrospective, or limited to single academic centers 
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Table 2. Characteristics of Patlents with Non-Acetaminophen-Related Acute Liver Failure according to Symptom Duratlon before 
Onset of Hepatic Encephalopathy* 








* 





Varlable Hyperacute Liver Failure Acute Liver Failure Subacute Liver Failure 
Patients, n 53 83 42 
Meah age (range), y 39 (15-78) 42 (15-72) 41.5 (17-65) 
Women, n (9€) 40 75) 51 (61) 3104) 
White ethnlcity, n (96) 33 (62) 55 (66) 28 (67) 
Cause of liver fallure, n 

Autolmmune disorder 10 

Budd-Chlarl syndrome 1 3 

Drugs 6 21 11 

Hepatitis A 4 7 3 

Hepatitis B 11 8 1 

Indeterminate 12 20 16 

Cancer 1 1 2 

Other 1 2 2 

Pregnancy 5 1 

Shock 11 5 1 

Wilson disease 1 5 2 
Survived without transplant, n (26) 16 (30) 27 (33) 6 (14) 
Survived with or without transplant, n (96) 27 61) 57 (69) 27 (64) 
Received transplant, n (96) 16 (30) 32 (39) 25 (60) 
Mean platelet count (range), x 1000 cells/mm? 119 (14-386) 155 (19-452) 132 Q4-462) 
Mean prothrombin time (range), $ 24.3 (15.3-100) 26.1 (15.0-106) 23.7 (15.2151) 
Mean INR (range) 2.3 (1.5-15.5) 29 (1.5-15.5) 2.5 (1.5-15.5) 
Mean ALT level (range), U/L 1753 (3-12 533) 972 (11-7603) 373 (26-6430) 
Mean AST level (range), U/L 1569 (52-20 000) 863 (50-21 925) 430 (127-8850) 
Mean bilirubln level (range) 

pmol/L 183 (17-920) 373 (31-1026) 416 (26-992) 

mg/dL 107 (1.0-53.8) 21.8 (1.8-60.0) 24.3 (1.5-58.0) 
Mean creatinine concentration (range) 

pmol/L 150 (27-557) 106 (35-2210) 106 (44-583) 

mg/dL 1.7 (0.3-6,3) 1.2 (0.4-25.0) 1.2 (0.5-6.6) 





* Hyperacute liver failure — 0—7 days of symptoms before encephalopathy onset; acute liver Mec 8—28 days of symptoms before encephalopathy onset; subacute liver 
failure = >28 days of symptoms before encephalopathy onset. Laboratory values reported are those at admission, ALT = alanine aminotransferase; AST = aspartate 


aminotransferase; INR = international normalized ratio. 


over many years (11-14, 17). Our previous study, which 
included 295 patients who developed acute liver failure 
from 1994 to 1996; was limited because it provided only 
minimal retrospective information on demographic fea- 
tutes, presumed cause, and outcome (18). Our present 
study was also limited because it provided detailed infor- 
mation only from tertiary care centers. In that sense, our 
data set does not represent U.S. patients overall and is 
subject to biases regarding referral for transplantation. Pa- 
tients who were elderly, had underlying malignant disease, 
may have had milder disease, or may have had other issues 
precluding transplantation were probably ünderrepre- 
sented. Because our selection criteria were coagulopathy 
and encephalopathy, only the most severely ill patients 
were included. The overall outcome for the conditions 
studied would have been considerably better if all hospital- 
ized patients had been included. 

We observed a much higher frequency of presumed 
acetaminophen overdose-related hepatotoxicity (39%) 
than have previous reports. We included all cases evaluated 
at the tertiary care centers as long as informed consent 
could be obtained. It is likely that the proportion of acet- 
aminophen-related cases iñ our earlier retrospective study 
(20%) was an underrepresentation; that study included 
only data from transplantation databases, and many pa- 
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tients with acetaminophen toxicity are not listed for trañs- 
plantation. No acute liver failure attributed to acetamino- 
phen had been reported in three small U.S. series; totaling 
129 cases, before the advent of transplantation in the early 
1980s (11-13). In one more recent study from a single 
large transplantation center in 1983 to 1995, acetamino- 
phen was listed as the presumed cause of injury in 19% of 
cases (14). The apparent increase in the proportion of acet- 
aminophen cases in our study might be partly explained by 
a decreasing incidence of other diseases, such as viral hep- 
atitis. Nevertheless, our findings may represent a real in- 
crease in the incidence of acetaminophen-related acute 
liver failure as observed in U.S. transplantation centers. 
Acetaminophen is the most widely used nonpiescrip- 
tion analgesic in the United States. In the Third National 
Health and Nutrition Examination Survey (19), 76% of 
Americans reported using a nonprescription product in the 
previous month, and 36% specified acetaminophen. There 
is very little evidence of liver injury when acetaminophen is 
used according to package recommendations. Nevertheless, 
acetaminophen is a common putative causé of severe liver 
injury because of its recognized dose-related hepatotoxicity; 
its easy availability; and possibly other cofactors, such as 
alcohol use and starvation (20—22). Unlike in the United 
Kingdom, more than half of our patients with presumed 
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acetaminophen overdose were believed to have overdosed 
accidentally rather than during a suicide attempt. How- 
ever, most of our patients (8396) exceeded the daily maxi- 
mum recommended dose, and the median dose in our 
series was more than three times that value. It should be 
stressed that only the most severely ill patients, those who 
have usually taken the largest overdoses or who have had a 
long delay before initiation of antidote treatment, develop 
acetaminophen-related liver failure (23). 

Our patients with acute liver failure related to acet- 
aminophen were as ill as those with failure related to other 
causes. However, many more patients in the former group 
survived (7396), and very few received liver transplants 
(6%). Patients with acetaminophen-related liver failure 
have the best chance of spontaneous recovery with sup- 
portive care; however, 43% in our study were not consid- 
ered for transplantation because of medical contraindica- 
tions and psychosocial reasons (alcohol or other substance 
abuse; repeated suicide attempts; and, in two cases, lack of 
funding). Despite the relatively good outcome of patients 
with acetaminophen-related liver failure, 33 of our patients 
with this type of disease died (28% of all patients in the 
acetaminophen group and 11% of patients admitted to the 
study). The even higher proportion of acetamincphen- 
related cases in Europe (24-26) has led to legislation lim- 
iting the quantity of acetaminophen available without a 
prescription (27-29). In light of these findings, our obser- 
vation of an apparent increase in prevalence of severe liver 
injury due to acetaminophen overdose bears close scrutiny. 

Idiosyncratic drug reactions appeared to cause 13% of 
cases of acute liver failure. Two of the drugs prominently 
implicated, bromfenac and troglitazone (four cases each), 
have been withdrawn by the U.S. Food and Drug Admin- 
istration (30, 31). Isoniazid was thought to be responsible 
for five cases of acute liver failure in our study. However, 
despite its toxicity, it remains first-line therapy for cuber- 
culosis worldwide (7). 

The importance of idiosyncratic drug reactions is re- 
flected in the overall poor outcome for patients with this 
type of liver failure; only 25% recover spontaneously once 
hepatic encephalopathy is present. Patients with acute liver 
failure of indeterminate cause made up 17% of our study 
group and were equally represented across the study sites. 
Whether another hepatotropic virus or unknown drug ex- 
posures were present in these patients remains to be deter- 
mined. No specific features suggest that these cases had a 
unique cause. It is likely, however, that some patients in- 
gested a toxin but had no history to suggest this and that 
others contracted a virus that may have acted as the etio- 
logic agent. 

A striking finding in our study is that nearly three 
quarters of U.S. patients with acute liver failure are 
women. The proportion increased from 54% in our previ- 
ous retrospective study (18) to 73% in the present study. 
In earlier U.S. studies of acute liver failure, between 56% 
(13) and 63% (11, 14) of cases occurred in women. The 
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reasons for the preponderance of women in our series have 
not been elucidated. A real increase over an interval of less 
than 4 years seems unlikely. Causes of acute liver failure 
that are specific to women, such as those related to preg- 
nancy or breast cancer, were involved in only a small num- 
ber of our cases. Female preponderance was present in all 
groups in our study, so a simple increase in the total num- 
ber of acetaminophen-related cases, in which women pre- 
dominate, cannot account for these differences. The possi- 
bility of a selection bias related to greater availability of 
relatives for informed consent was not borne out by our 
records of patients for whom consent could not be ob- 
tained. Whether women are innately more susceptible to 
acute liver failure or are taking more kinds of prescription 
and nonprescription drugs and are therefore at higher risk 
remains to be determined (19). 

The overall short-term survival in our study (67%) is 
much higher than that previously observed in the United 
States. In the three small studies done in the pretransplan- 
tation era, survival rates were between 3% and 18% (11— 
13). Two more recent studies, our retrospective study (18) 
and the large single-center study (14), yielded short-term 
survival rates of 25% and 14% without transplantation 
and 49% and 41% with transplantation, respectively. By 
comparison, our current series yielded a short-term trans- 
plant-free survival rate of 43%, and only 29% of our pa- 
tients received a liver graft. These more favorable results 
seem to reflect both an increase in patients with acetamin- 
ophen-related disease, who are more likely to have survived 
3 weeks without transplantation, and a substantial role for 
liver transplants in management of acute liver failure. 

The pretransplantation hospital stays of those who re- 
ceived a liver graft (median, 3.5 days) and those who died 
while on the waiting list (median, 5 days) were very simi- 
lar, indicating the limited time span in which transplanta- 
tion is possible. In all, 30 patients (10%) died awaiting a 
graft despite being listed in the top recipient category 
(United Network of Organ Sharing Status 1). Accurate 
prognostic tests for determination of outcome are lacking. 
Another 16 patients, 35% of those who were listed for but 
did not receive transplants, recovered after being placed on 
the transplantation list. Given the shortage of available or- 
gans and the high cost of transplantation, new therapies for 
acute liver failure are urgently needed. 

Previous European studies have suggested that acute 
liver failure is more likely to be fatal in patients older than 
40 years of age and those younger than 10 years of age 
(24). We confirmed that most cases of acute liver failure 
were in younger patients (26 to 45 years). However, the 
rate of overall survival was not worse for adult patients 
through age 65 years, and only a few of our patients were 
older than 65 years of age. The spontaneous survival rate 
was highest for patients 26 to 35 years of age and 36 to 45 
years of age; however, because these age groups also had 
the highest numbers of acetaminophen-related cases, this 
higher rate was not unexpected (data not shown). Our 
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- study does not suggest that age was an important determi- 
hant of outcome. However, because of a selection bias to- 
ward fitness for transplant candidacy, many older patients 


are probably excluded from referral to liver transplantation 
centers. - 

. Symptom duration i is considered to be a major variable 
ih i decns the prognosis of patients with acute liver 


“filate (15). Paradoxically, patients with hyperacute onset 


of hepatic encephalopathy (28 days of symptoms before 


- coma) have been considered to have a better prognosis 

"than those with acute (8 to 28 days of symptoms) or sub- 

acute (>28 days of symptoms) onset (15, 32). However, 
when we excluded patients with acetaminophen-related — 

disease from the hyperacute group (Table 2), the results 

. “did not differ from those of the acute group. The subacute 

. group still had the lowest likelihood of spontaneous sur- 


vival,- Overall survival did not differ among the groups, 


possibly because the rate of transplantation was higher 
. (60%) in the subacute group. In addition to the predicted 


poorer survival in the subacute group, which led to earlier 
listing for transplantation, the slower disease evolution may 
have iticreased the likelihood of receiving a liver graft (33). 


In keeping with previous studies (24), our results suggest 
‘chat corna grade ar admission may be an important deter- 
- mihant of outcome and emphasize the importance of early 
transfer to an intensive care setting. Better prognostic mod- 
_ els dre- needed to more accurately predict outcome, pre- 
` vetiting transplantation in those who will survive without it 


and alktwing the procedure in those who otherwise have no 
hope of survival. 
. Acute: liver failure, although rare, remains a rapidly 


progressive and frequently fatal condition. Estimates of 


overall incidence cannot be derived from our study. Treat- 


‘mint is generally supportive (in the absence of an antidote 


such as N-acetylcysteine for acetaminophen overdose), and 
infection:and cerebral edema remain the leadihg causes. of 
death. in the United States, most liver injury is presumably 


. due to medications (acetaminophen overdose and idiosyn- . 
-cratic drug reactions) and may therefore be preventable. ` 


Clinicians should be aware of the rapidity with which liver 


| injury evolves and the possible dire consequences. for pa-- 


tients who develop any degree of coagulopathy and en- 
cephalopathy. Since outcome is tinpredictable, early trans- 


‘fer to a transplantation facility should be considered before 


the onset of advanced grades of conia, after which transfer 
becomes impossible. Further understanding of the patho- 


- ‘physiologic characteristics of this multisystem condition 


and the development of better support therapies should 


‘improve the. outcome of patients with acute liver failure. 
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Residual Venous Thrombosis as a Predictive Factor of Recurrent 


Venous Thromboembolism 


Paolo Prandoni, MD, PhD; Anthonie W.A. Lensing, MD, PhD; Martin H. Prins, MD, PhD; Enrico Bernardi, MD; Antonio Marchiori, MD; 
Paola Bagatella, MD; Michela Frulla, MD; Laura Mosena, MD; Daniela Tormene, MD; Andrea Plccloli, MD; Paolo Simlonl, MD, PhD; 


and Antonlo Girolami, MD 


Background: The optimum duration of anticoagulant therapy 
after an episode of deep venous thrombosis (DVT) is controver- 
sial: Contributing to the controversy Is uncertalnty about whether 
residual venous thrombosis, as assessed by repeated ultrasonog- 
raphy over time, increases the risk for recurrent thromboembolism. 


Objective: To determine the risk for recurrent thromboembolism 
In patlents who have persistent residual thrombosis compared 
with, patients, who have early vein recanalization. 


Design: Prospective cohort study. 
Setting: A university hospltal In Padua, Italy. 


Patients: 313. consecutive symptomatic: outpatients with proxi- 
mal DVT who recelved conventional short-term anticoagulation. 


Measurements: Ultrasonographic assessment of the common 
femoral and popliteal. veins was performed 3 months after acute 
DVT in all patlents and at 6, 12, 24, and 36 months In patlents 


atients with deep venous thrombosis (DVT) of the 

lower extremities are usually treated. with an initial 
course of unfractionated or low-molecular-weight heparin 
followed. by at least 3 months of oral anticoagulant ther- 
apy. This treatment regimen reduces the risk for short- 
term thromboembolic complications to approximately 596 
(1, 2). Although the short-term outcome of this disease has 
been extensively documented, only a few studies have ad- 
dressed the risk for late recurrent venous thromboembo- 
lism. These studies suggest that this risk persists for years 
and is related to patient characteristics at initial presenta- 
tion. (1, 2). It has been decumented that patients with 
continuous risk factors, such as cancer or the antiphospho- 
lipid antibody syndrome, and those with idiopathic throm- 
bosis have a two- to threefold increased risk for recurrence 
compared with patients who developed a thrombotic event 
in association with a transient risk factor (3—5). As a con- 
sequence, longer anticoagulant treatment (up to several 
years) has been evaluated in patients with idiopathic DVT, 
with the aim of decreasing recurrences in patients with 
idiopathic DVT (6, 7). Although long-term anticoagulant 
therapy is effective in preventing recurrences, it is inconve- 
nient and carries a risk for bleeding (8—11). It would be 
beneficial to further improve our ability to identify patients 
who are at higher risk for recurrent events. 

The absolute incidence of recurrent venous thrombo- 
embolism decreases over time (3, 5). Residual thrombus 
mass also decreases over time in patients with proximal 
venous thrombosis, according to recent studies that used 


found to have residual venous thrombosis. Velns were considered 
recanalized If they were 2.0 mm or less in diameter on a single 
test or 3.0 mm or less In diameter on two consecutive tests. 
Recurrent thromboembolism was assessed during a 6-year period, 


Results: The cumulative Incidence of normal results on ultra- 
sonography was 38.8% at 6 months, 58.1% at 12 months, 69.3% 
at 24 months, and 73.8% at 36 months. Of 58 recurrent episodes, 
41 occurred while the patient had residual thrombosis. The hazard 
ratio for recurrent thromboembolism was 2.4 (95% Cl, 1.3 to 4.4; 
P = 0.004) for patients with persistent residual thrombosis versus 
those with early veln recanalization. 


Conclusions: Residual venous thrombosis is an Important risk. 
factor for recurrent thromboembolism. Ultrasonographic assess- 
ment of residual venous thrombosis may help cliniclans modify. 
the duration of anticoagulation in patients with DVT. f 


Ann Intern Med. 2002;137:955-960. 
For author affiliations, see end of text. 


Wow amah org 





repeated ultrasonographic imaging (12, 13). If vein recan- 
alization indicates a lower risk for recurrent disease, ultra- 
sonographic imaging might help clinicians adjust the du- 
ration of oral anticoagulant therapy on an individual basis 
in patients who have had an épisode of DVT. To estimate 
whether the risk for recurrent venous thromboembolism is 
higher in the presence of residual thrombosis, we per- 
formed repeated ultrasonography in a large number of pa- 
tients with proximal venous thrombosis who were followed 
prospectively for up to 6 years. 


METHODS 
Study Design 

We performed a prospective cohort follow-up study to 
assess the potential effect of residual venous thrombosis on 
the risk for recurrent venous thromboembolism in patients 
with a first episode of symptomatic DVT. The institutional 
review board of Padua University, Padua, Italy, approved 
the study. 


inception Cohort 

All consecutive outpatients who were referred to the 
Department of Medical and Surgical Sciences of the Uni- 
versity of Padua between 1993 and 1996 for clinical sus- 
picion of a first episode of DVT and who met inclusion 
criteria were eligible. Inclusion criteria were proximal ve- 
nous thrombosis on compression ultrasonography, absence 
of diseases requiring indefinite anticoagulation (such as 
atrial fibrillation, active cancer, chronic medical illnesses, 
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coagulants for 3 to 6 months to prevent recurrence. Pa- 
tients at high risk for recurrence may benefit from longer 
treatment. Can we identify them with ultrasonography 
that detects persistent thrombosis? 
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bosis had ultrasonography every 6 to 12 months for 3 
years. Recurrent thromboembolism, assessed over 6 years, 
was more frequent among those showing persistent resid- 
ual thrombosis rather than early vein recanalization. 





tion in patients with and without residual thrombosis to 
see whether tailoring treatment on the basis of serial ultra- 
sonography is beneficial. 








-The Editors 


or other permanent risk factors for venous thrombos:s), life 
expectancy of more than 6 months, and ability to return to 
the study center for follow-up visits. Eligible patients re- 
ceived conventional anticoagulation (full doses of unfrac- 
tionated or low-molecular-weight heparin followed by 3 
months of oral anticoagulant therapy). Patients who com- 
pleted the initial 3 months of treatment without a recur- 
rent thrombotic episode and who gave informed consent 
were recruited for the current study. 

On the basis of laboratory results and clinical charac- 
teristics, patients were divided into three categories: those 
who had thrombophilia, those who had secondary DVT, 
and those who had idiopathic DVT. Tests for thrombo- 
philia (antithrombin, protein C or S defect, factor V Lei- 
den mutation, prothrombin G20210 gene mutation, and 
lupus-like anticoagulants) were performed before anticoag- 
ulation was started or at least 2 weeks after its conclusion. 
On the basis of test results, patients were categorized as 
being with or without thrombophilia. Patients without 
thrombophilia were further classified as having idiopathic 
DVT or DVT secondary to transient risk factors, accord- 
ing to a standardized form for clinical data collectior. com- 
pleted at referral. Secondary thrombosis was defined as that 
occurring during pregnancy or childbirth; during estrogen 
use for contraception or hormone replacement therapy 
(ongoing or interrupted for «1 month); or after recent 
trauma, fracture, or surgery (within <3 months). If throm- 
bophilia screening could not be performed, patients were 
classified as having idiopathic or secondary DVT on the 
basis of clinical presentation. 


Ultrasonographic Assessments 
The first ultrasonographic assessment was performed 3 
months after the initial event. Patients found to have re- 
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sidual thrombosis were scheduled for repeated assessment 
6, 12, 24, and 36 months after the initial event. Indepen- 
dent experts who were unaware of patients' clinical details 
or of previous ultrasonographic findings performed assess- 
ments according to a standardized procedure. Only the 
common femoral vein at the saphenofemoral junction and 
the popliteal vein in the midpopliteal fossa were scanned 
for residual venous thrombosis. Vein compression was per- 
formed in the transverse plane; vein diameter was measured 
during maximal compression and was expressed in milli- 
meters. Veins were considered recanalized if they were 2.0 
mm or less in diameter on a single test or 3.0 mm or less in 
diameter on two consecutive tests. This definition was 
based on ultrasonographic findings from a separate group 
of 145 patients with proven proximal DVT who were fol- 
lowed prospectively at our institution in the early 1990s: 
fewer than 2.096 of these patients developed recurrent 
thromboembolism in the 2 years after vein recanalization 


(12). 


Follow-up and Recurrent Venous Thromboembolism 

All recruited patients were instructed to interrupt oral 
anticoagulant therapy when they were included in the cur- 
rent study. Patients were followed to document the inci- 
dence of symptomatic recurrent DVT or pulmonary em- 
bolism. Patients were educated about the main signs and 
symptoms of recurrent venous thromboembolism and re- 
ceived a card with the telephone numbers of the thrombo- 
sis clinic. They were instructed to return to the study cen- 
ter if they noted clinical manifestations suggestive of 
recurrent venous thrombosis (edema, redness, tenderness, 
pain, or swelling) in either leg or suggestive of pulmonary 
embolism (dyspnea, chest pain, or tachycardia). Patients 
were also seen at the time of ultrasonographic assessments 
and were contacted at least twice yearly to ascertain 
whether signs and symptoms had occurred. If they had, 
patients were invited to come to the study center for addi- 
tional diagnostic procedures. 

Recurrent DVT was diagnosed by compression ultra- 
sonography, followed by ascending phlebography in case of 
indeterminate findings, or a strong discrepancy between 
clinical suspicion and negative results on ultrasonography 
(14). Patients with suspected pulmonary embolism had 
ventilation—perfusion lung scanning, which was followed 
by pulmonary angiography if findings were inconclusive 
(15). Fatal pulmonary embolism was diagnosed on the ba- 
sis of autopsy findings or the opinion of an independent 
physician. 


Statistical Analysis 

The first 3 months of initial anticoagulant treatment 
were not included in any of our analyses. For the remain- 
ing months, Kaplan-Meier estimates and 9596 Cls were 
calculated to assess the risk for recurrent venous thrombo: 
embolism. Time-dependent multivariate Cox proportional 
hazards models were then used to calculate hazard ratios 
for recurrent venous thromboembolism in patients with 
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residual thrombosis versus those without. For this analysis, 
patients who did not have a recurrence were censored at 
the end of the available follow-up or at death. In addition, 
the clinical categorization of patients was evaluated by us- 
ing two dummy variables to indicate the presence of idio- 
pathic DVT or thrombophilia. Secondary thrombosis was 
therefore used as the reference group, and in each case, the 
duration of oral anticoagulant treatment was used as a 
time-dependent covariate. Finally, all of these variables, as 
well as age and sex, were introduced in a stepwise hierar- 
chical Cox model (16, 17). The results of these analyses 
were expressed as risk ratios and 9596 CIs. In addition, 
incidence density of recurrent venous thromboembolism 
(events per observation-year) was calculated for the various 
combinations of clinical characteristics. All calculations 
were performed by using SAS software, version 6.10 (SAS 
Institute, Inc., Cary, North Carolina). 


RESULTS 
Patlents 

Of 1250 patients who were referred for clinical suspi- 
cion of first DVT, 389 (31.1%) received a diagnosis of 
proximal venous thrombosis on compression ultrasonogra- 


Figure 1. Flow diagram for inclusion of patients In the study. 
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Table 1. Characteristics of the 313 Study Patients 


Varlable Value , 


Men, n (9€) 146 (46.6). 
Mean age + SD, y 59.5 X 17.6 
Screened for thrombophilla, n (96) 265 (84.6) 
| Thrombophilia, n 80 
^ Factor V gene mutation 34 
Prothrombin gene mutation 19 
Protein S deficiency 6 
Protein C deficiency 4 
Lupus-like anticoagulants 6 
Antithrombin deficiency 5 
Combination of two abnormalities 6 
Idiopathic thrombosis, n (96) 124 (39.6) 
Secondary thrombosis, n (96) 109 (34,8) 
Duration of anticoagulation, n (26) 
3 mo 248 79.2) ` 
6-12 mo 65 (20.8)* 


* In 19 of 80 patients with thrombophilia (23.796), 26 of 124 patients with 
idiopathic thrombosis (21.096), and 20 of 109 patients with secondary thrombosis 
(18.396). 


phy (Figure 1). Forty-nine of these 389 patients were ex- 
cluded because of poor life expectancy (n — 29), diseases 
requiring permanent anticoagulation (» = 14), or inability 
to attend follow-up visits (7 = 6). Of the remaining 340 
eligible patients, 25 developed a recurrent thromboembolic 
event during initial anticoagulation. Therefore, 315 pa- 
tients completed an uneventful 3-month period of antico- 
agulation. Of these, 313 agreed to participate and were 
enrolled in the study. 

The main demographic and clinical characteristics of 
the study patients are presented in Table 1. Tests for 
thrombophilia were performed in 265 patients (85%), and 
80 (30.2%) had positive results. One hundred nine pa- 
tients had a thrombotic event associated with one or more 
triggering risk factors, and 124 had an idiopathic throm- 
botic event. 

Although all patients had been instructed to stop an- 
ticoagulation after the initial 3-month period, 65 (20.8%) 
continued warfarin treatment for an additional 3 months 
(n = 27) or an additional 6 months (n = 38). Attending 
physicians decided to continue therapy on an individual 
basis, regardless of thrombophilia status or the results of 
ultrasonographic tests. As shown in Table 1, anticoagula- 
tion was continued for a few additional months in similar 
proportions of the three study groups (thrombophilic pa- 
tients, patients with idiopathic thrombosis, and patients 
with thrombosis secondary to transient risk factors). 
Cumulative Incidence of Normal Results on 
Ultrasonography 

The first ultrasonographic assessment, performed 3 
months after the initial event, yielded normal results in 61 
patients (19.5%). The cumulative incidence of normal ul- 
trasonographic results was 38.8% at 6 months, 58.1% at 
12 months, 69.3% at 24 months, and 73.8% at 36 
months. This rate did not differ significantly between pa- 
tients with and those without thrombophilia (risk ratio, 
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Figure 2, Cumulative incidence of recurrent venous 
thromboembolism (VTE), excluding events that occurred during 
the initial 3-month period. 
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0.91 [95% CI, 0.64 to 1.29]) or between patients with 
idiopathic thrombosis and those with secondary thrombo- 
sis (risk ratio, 0.89 [CI, 0.65 to 1.22]). 


Recurrent Venous Thromboembolism 

Of the 313 included patients, 110 presented during 
follow-up with clinically suspected recurrent venous 
thromboembolism; recurrent. venous. thromboembolism 
was confirmed in 58 (5396). In 44 patients, recurrences 
were thromboses involving a previously affected extremity 
(n = 19) or the contralateral leg (2 = 25); the remaining 
14 patients had pulmonary embolisms. Forty-one patients 
who experienced recurrences developed them while resid- 
ual thrombosis was present. The cumulative incidence of 
recurrent thromboembolism was 4.2% of 296 patients at 6 
months, 7.4% of 280 patients at 12 months, 12.7% of 258 
patients at 24 months, 16.2% of 199 patients at 36 
months, and 21.1% of 71 patients at 5 years (Figure 2). 
None of the 65 patients who continued warfarin treatment 
beyond the first 3 months developed thromboembolic re- 
currences while receiving anticoagulation. 

Of the 58 patients who had recurrent events, 29 were 
in the thrombophilia group (29 of 80 patients [36.296]), 
20 were in the idiopathic DVT group (20 of 124 patients 
[16.1%]), and 9 were in the secondary thrombosis group 
(9 of 109 patients [8.3%]). Based on the Cox proportional 
hazards model, the hazard ratio for recurrent venous 
thromboembolism was 2.8 (CI, 1.5 to 5.0; P = 0.001) in 
patients with idiopathic thrombosis and 3.3 (CI. 2.0 to 
5.5; P = 0.001) in patients with thrombophilia compared 
with patients who had secondary thrombosis. 

Of the 58 recurrent episodes, 41 occurred while pa- 
tients had residual thrombosis and 17 occurred after nor- 
malization of the affected veins. Using a time-dependent 
univariate Cox proportional hazards model, we found that 
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the hazard ratio for a recurrent event was 2.9 (CI, 1.6 to 
5.2; P = 0.001) when residual thrombosis was present. In 
a multivariate stepwise Cox proportional hazards model in 
which persistent residual thrombosis was used as a time- 
dependent variable, we determined that the hazard ratio 
for a recurrent event was 2.4 (CI, 1.3 to 4.4; P — 0.004) in 
patients with residual thrombosis, 2.5 (CI, 1.4 to 4.4; P = 
0.003) in patients with idiopathic thrombosis, and 3.1 (CI, 
1.8 to 5.2; P « 0.001) in patients with thrombophilia ver- 
sus patients with secondary thrombosis. Age and sex did 
not appear in the final model. Table 2 shows the related 
annual incidence density of recurrent venous thromboem- 
bolism in relation to type of initial thrombosis, presence of 
thrombophilia, recanalization of the thrombosed vein, and 
time elapsed since initial event. 


DISCUSSION 


In the past, patients with a first episode of DVT were 
usually treated for a fixed period of 3 months regardless of 
the underlying cause (18). Currently, there is a trend to- 
ward adjusting the duration of anticoagulation according 
to patients’ clinical characteristics at baseline. Selected pa- 
tients with permanent risk factors, such as active cancer, 
prolonged immobilization due to chronic medical illnesses, 
the antiphospholipid antibody syndrome, and other 
thrombophilic conditions, generally receive long (and 
sometimes lifelong) courses of oral anticoagulant therapy 
(1, 2, 19). In most patients without permanent risk factors, 
anticoagulation is usually withdrawn after a shorter period, 
ranging from 6 months to 2 years in patients with idio- 
pathic thrombosis (4, 6, 7, 19, 20) and from 6 to 12 weeks 
in those with transient risk factors (4, 19, 20). However, in 
all patients, the risk for recurrence after a short, fixed pe- 
riod of anticoagulation varies greatly. Approximately 7096 


Table 2. Incidence Density of Recurrent Venous 
Thromboembolism* 





Recurrent Venous 
Thromboembolism 


Variable 


3-24 Months z24 Months 
since First DVT — since First DVT 


Patients with thrombophilia 
Normal results on ultrasonography, % 10.3 (3.3-24) 7.3 (2.8-14,5) 
Events per observation-years, n/n — 5/48.5 7/99.1 


Residual venous thrombosis, % 23.2 (13.3-37.7) | 2.6 (0.1-14.5) 
Events per observation years, n/n — 16/689 1/38.3 
Patients with secondary DVT 
Normal results on ultrasonography, % 0.0 (0.0-3.9) 0.0 (0.0-3.0) 
Events per observation years, n/n — 0/94.1 0/121.5 
Residual venous thrombosis, % 7.1 (2.6-15.5) 4.9 (1.0-4.4) 


Events per observation years, n/n — 6/84.2 3/60.8 
Patients with idiopathic DVT 


Normal results on ultrasonography, % — 4.4 (1.2-11.2) 0.6 (0.0-3.4) 
Events per observation years, n/n — 4/91.4 1/166.2 

Residual venous thrombosis, % 7.5 (3.2-14.7) 10.1 (4.1-20.9) 
Events per observation years, n/n — 8/107.3 7/69.0 








* Values in parentheses are 95% Cis. DVT = deep venous thrombosis. 


www.annals.org 








Residual Venous Thrombosis and Recurrent are ARTICLE 


of patients with unexplained thrombosis do not develop a 
recurrence (3-7, 20), and 10% of patients with transient 
risk factors do (3—5, 20). Therefore, improving our ability 
to identify patients who are more likely to develop a recur- 
rence might help clinicians individually tailor the duration 
of anticoagulation. This, in turn, would allow a more fa- 
vorable risk- benefit ratio in the use of anticoagulant treat- 
ment. 

Our results confirm that the lack of an identifiable 
cause and the presence of thrombophilic conditions in pa- 
tients with a first episode of symptomatic DVT are both 
associated with increased risk for recurrent venous throm- 
boembolism (3—7, 20—27). Our results also strongly sug- 
gest that the risk for recurrence is considerably higher in 
patients with residual venous thrombosis on repeated ul- 
trasonography than in patients with early vein recanaliza- 
tion (hazard ratio, 2.4 (CI, 1.3 to 4.4]). Therefore, persis- 
tent residual venous thrombosis should be considered a 
powerful and independent risk factor for recurrent throm- 
boembolism. In this respect, ultrasonographic testing per- 
formed at fixed intervals to monitor for thrombus evolu- 
tion may help clinicians individually modify the duration 
of anticoagulant therapy, especially in persons with idio- 
pathic DVT and those with transient risk factors for 
thrombosis. 

On the basis of patient characteristics alone, risk esti- 
mates for recurrence in the first 2 years after an acute epi- 
sode of DVT ranged from 4% per year (in patients with 
secondary thrombosis) to 1596 per year (in patients with 
thrombophilia). Ultrasonographic testing widened this 
range from 0% (in patients with secondary DVT who had 
vein recanalization) to 23% (in patients with thrombo- 
philia and residual vein thrombosis). In patients with idio- 
pathic thrombosis and normal results on ultrasonography, 
the risk for recurrence (496 per year) was low enough to 
allow consideration of interrupting anticoagulation, Con- 
versely, the incidence of recurrence in patients with sec- 
ondary thrombosis and residual venous thrombosis, more 
than 7% per year, might indicate continuation of anti- 
coagulant treatment. Of interest, persistent residual throm- 
bosis was associated with an increased risk for recurrence in 
patients with thrombophilia. However, this finding was 
observed only in the first 2 years of our study, when the 
recurrence rate in patients with normal results on ultra- 
sonography (10%) was also high enough to justify contin- 
ued treatment. 

The concept of adjusting the duration of therapy for 
acute DVT on the basis of normal ultrasonographic results 
is appealing. However, the only available study exploring 
early interruption of anticoagulation (after 4 weeks) in pa- 
tients with normal results on impedance plethysmography 
found a disappointingly high risk for recurrence (28). It 
should be noted, however, that impedance plethysmogra- 
phy can yield normal results in patients with DVT even in 
the presence of extensive residual venous thrombosis. For 
example, results of impedance plethysmography are normal 
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at 3 months in 9096 of patients after acute proximal DVT 
(29, 30), while results of ultrasonography are normal in 
only 2596, as shown in this and in other investigations (12, 
31). Moreover, 4 weeks of anticoagulant treatment is not 
considered sufficient according to current standards and 
might have contributed to the high recurrence rate (19). 
Our results, which are consistent with those of Piovella and 
colleagues (32), suggest that ultrasonography, unlike im- 
pedance plethysmography, can accurately quantify the per- 
sistence of residual thrombosis in proximal venous seg- 
ments, thus enabling better stratification of recurrence risk. 

What potential underlying mechanism leads to the re- 
lationship between persistent residual thrombosis and in- 
creased risk for recurrent thrombosis? Residual thrombosis 
could impair venous outflow, resulting in blood stasis with 
consequent clot formation. However, this seems unlikely. 
One third of our patients developed recurrent thrombosis 
in the initially unaffected leg, and an additional third de- 
veloped isolated pulmonary embolism. Therefore, residual 
thrombosis probably reflects an underlying hypercoagulable 
state that puts patients at higher risk for recurrent events. 

We believe our results are widely generalizable. Con- 
secutive patients with clinically suspected and objectively 
confirmed DVT were prospectively followed for up to 6 
years. All suspected recurrent events were objectively con- 
firmed. The ultrasonographic method used to evaluate vein 
recanalization was based on findings obtained in a separate 
cohort of patients with proximal DVT. This method is 
highly reproducible, fast, and easy to perform because it 
involves examining only the midpopliteal and inguinal re- 
gions with a real-time B-mode scanner (12). 

Our results suggest that patients with proximal venous 
thrombosis whose veins do not recanalize are likely to de- 
velop recurrent thrombotic events after withdrawal of oral 
anticoagulant therapy. These conclusions apply to patients 
with idiopathic venous thrombosis, patients with thrombo- 
sis secondary to transient. risk factors, and patients with 
thrombophilic abnormalities. Assessment. of the throm- 
botic burden, therefore, allows new opportunities for indi- 
vidual management of patients with venous thrombosis 
rather than management based on broad guidelines alone 
(33). In the future, randomized studies should assess the 
risks and benefits of adjusting the duration of oral antico- 
agulant therapy according to the presence or absence of 
residual venous thrombosis. 
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Prevalence of Liver Disease in a Population of Asymptomatic Persons 


with Hepatitis C Virus Infection 
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Background: The prevalence of slgnificant liver disease In per- 
sons with asymptomatic hepatitis C virus (HCV) infection Is un- 
dear. 


Objective: To determine the prevalence and severity of HCV 
infection In asymptomatic persons. 


Design: Population-based cross-sectlonal study. 
Setting: Northeastern Italy. 


Patients: 4820 apparently healthy Telecom Italy employees or 
thelr relatives who underwent screening for cardiovascular risk 
factors. 


Measurements: Initial screening for antHCV by enzyme-linked 
Immunosorbent assay followed by HCV RNA testing by polymer- 
ase chain reaction and monttoring of alanine aminotransferase 
levels in viremic persons (92% of viremic persons also had liver 
blopsies to assess their METAVIR scores). 


Results: 116 persons (2.4% [95% Cl, 1.97% to 2.84%]) were 
positive for anti-HCV and 85 (1.76% [CI, 1.39% to 2.14%]) were 
also viremlc. The ALT level was persistently normal in 39 (46%) 
of viremic patients and elevated in 46 (54%). Significant hepatic 
histologic abnormalities were detected In 19% (Cl, 721% to 
36.4%) of persons with persistently normal ALT levels and in 
61% (Cl, 45.4% to 74.9%) of viremic persons who had elevated 
ALT levels (P « 0.001). The prevalence of HCV Infection and 
number of persons with chronic liver fibrosis increased with age 
(P = 0.003). 


Conclusions: Hepatitis C Is histologically active and progressive 
In up to 40% of asymptomatic persons with HCV infection. The 
severity of liver disease correlates with abnormal ALT levels and 
Increases with age. 
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Ithough new hepatitis C virus (HCV) infections have 

declined during the past decade in most developed 
countries (1), hepatitis C remains a major health problem 
because of the many persons infected before serologic test- 
ing became available (2, 3). Many persons with HCV in- 
fection are asymptomatic and unaware that they are in- 
fected. While it is clear that HCV contributes greatly to 
end-stage liver disease, the natural history of hepatitis C in 
asymptomatic individuals is poorly defined. 

Published studies indicate that the natural history of 
hepatitis C is heterogeneous. Several factors, including age 
at infection, alcohol use, and co-infection with hepatitis B 
virus or HIV, increase the risk for cirrhosis (4-8). Inde- 
pendent of these cofactors, prognosis is related to hepatic 
histopathology, particularly the type and amount of liver 
necroinflammation and fibrosis (9—11). Our understand- 
ing of the histology of hepatitis C in asymptomatic persons 
comes mainly from studies of blood donors (a selected 
population) (12-14). We report an investigation of the 
prevalence, histologic activity, and stage of HCV infection 
in 4820 otherwise apparently healihy adults living in 
northeastern Italy. 


METHODS 
Patients 

We tested for serum anti-HCV in 4820 adults (2132 
men and 2688 women; age range, 16 to 60 years) who 
were undergoing a screening program for cardiovascular 
risk factors. To be eligible for this program, persons had to 
be free of acute or chronic illness (based on history and 
clinical symptoms) at the time of evaluation. Telecom Italy 


proposed and promoted the screening program to employ- 
ees and their relatives. Participation was voluntary. Partic- 
ipants lived in one of three regions (Veneto, Trentino- 
Alto-Adige, and Friuli-Venezia-Giulia) in northeastern 
Italy and included a wide range of socioeconomic strata 
(from employees in lower positions to senior managers and 
their relatives). 

All 4820 persons (1210 employees and 3610 relatives) 
gave written informed consent and underwent clinical eval- 
uation and testing for anti-HCV by enzyme-linked immu- 
nosorbent assay (ELISA) (Ortho Diagnostic Systems, Rari- 
tan, New Jersey) at the initial visit. Within 1 month, we 
retested persons who were positive for anti-HCV by 
ELISA. Serum that was confirmed to be HCV positive was 
tested for HCV RNA by polymerase chain reaction (PCR) 
(Amplicor HCV Monitor test, Roche Diagnostics, India- 
napolis, Indiana). We retested serum for HCV RNA after 
1 and 3 months in confirmed anti-HCV-positive persons 
whose initial test results for HCV RNA had been negative. 
We monitored serum alanine aminotransferase (ALT) lev- 
els 1, 3, 6, and 12 months after anti-HCV detection. We 
proposed liver biopsy for all viremic persons. These biopsies 
were done 6 to 14 months after detection of anti-HCV; 
patients provided informed consent. Liver biopsy speci- 
mens were evaluated according to the METAVIR scoring 
system (15). We classified patients with METAVIR scores 
of F2 and higher or A2 and higher as having “significant” 
liver disease according to international guidelines (16). 


Statistical Analysis 
Prevalences of HCV infection and of liver disease were 
compared by using the Fisher exact test for 2 X 2 tables. 
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Context | 


Many persons infected with hepatitis C virus (HCV) : are 
asymptomatic. The extent of liver disease in these persons 
is unclear. 





Contribution 


The researchers tested 4820 apparently healthy persons in in 
italy for hepatitis C virus. Among the 116 (2.4%) who 
tested positive, 85 were viremic; only about half of these 
85 patients had elevated alanine aminotransferase (ALT) 
levels. Liver biopsy showed substantial inflammation or 
fibrosis in 19% of persons with normal ALT levels and 
61% of persons with abnormal ALT levels. 


Implications — 


The substantial prevalence of abnormal liver histology - 
among asymptomatic persons is a provocative but incom- 
plete rationale for screening for HCV. The prevalence of 
infection and the effectiveness of treatment are also im- 
portant considerations. 








—The Ezitors 


The chi-square test for linear trend was used to cempare 
prevalences in age subgroups. 
Role of the Funding Source 

The study protocol was developed by a Scientific 
Committee of the Italian National Research Council 
(CNR), approved by a National Ethical Committee, and 
directly funded by the Italian National Research Council. 
The Italian National Research Council had no role in the 


collection, analysis, and reporting of the study or in the 
decision to publish the manuscript. 


RESULTS 
Prevalence of HCV Infection in the Screened Population 
Of the 4820 persons tested, 116 (2.4% [CI, 1.97% to 
2.84% ]) were repeatedly positive for anti-HCV by ELISA 
and 12 additional persons were initially positive but were 
negative on repeated testing. Samples confirmed to be anti- 
HCV positive were tested for HCV RNA; 75 of these were 
positive. The 41 persons who were initially positive for 
anti-HCV but negative for HCV RNA were tested for 
serum HCV RNA 1 and 3 months after anti-HCV detec- 
tion; 10 were positive in both (s = 8) or one (» = 2) fol- 
low-up test. Thus, 85 of 116 anti-HCV—positive persons 
(73.396), or 85 of 4820 screened individuals (1.76 96 [CI, 
1.3996 to 2.1496]) were positive for HCV RNA. Among 
the 85 HCV RNA- positive individuals, ALT levels were 
normal («50 U/L) at all times (at 0, 1, 3, 6, and 12 
months) in 39 persons (46%), elevated at all times in 37 
persons (43.5%), and abnormal at least once in 9 patients 
(10.5%). The 10 persons with intermittent HCV RNA 
positivity had persistently normal ALT levels during 
follow-up. 


Liver Histology in HCV-Infected Persons 

Seventy-eight of the 85 persons who were positive for 
HCV RNA had liver biopsies; these 78 patients included 
32 of 39 persons with persistently normal ALT levels and 
all 46 persons with elevated ALT levels. The Figure sum- 
marizes the histopathologic characteristics of the 78 HCV- 


Figure. Histologic activity and fibrosis stage of the 78 persons with normal or elevated alanine aminotransferase levels who were 


positive for hepatitis C virus. 
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A = necroinflammatory activity; ALT = alanine aminotransferase: F = fibrosis score. 
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Table. Liver Histology during the 12-Month Follow-up Perlod In 78 Hepatitis C Virus-Positive Persons* 































* Values are the number (percentage) of patients. ALT = alanine amirotransferase. 


positive persons according to the ALT profile during the 
observation period. Overall, 5296 of patients with elevated 
ALT levels and 1996 of patients with normal ALT levels 
had significant fibrosis (F2 to F4), whereas 24% of patients 
with elevated ALT levels and none with normal ALT levels 
had significant necroinflammatory activity (A2 to A3). 
Thus, on the basis of a fibrosis score of 2 or higher or an 
activity score of 2 or higher, moderate to severe chronic 
hepatitis was seen in 28 of 46 (61% [CI, 45.4% to 
74.9%]) patients with elevated ALT levels and in 6 of 32 
(19% [CI, 7.21% to 36.4%]) patients with normal ALT 
levels (P < 0.001). Both mean and peak ALT values dur- 
ing the 12-month follow-up period correlated witk activity 
and fibrosis stage (Table). The percentage of patients with 
significant activity or fibrosis increased with increasing 
ALT levels (data not shown). 


Prevalence of HCV infection and Liver Disease by Age 

Prevalence of HCV RNA positivity increased with age: 
0.67% (CI, 0.23% to 1.57%) in persons age 16 to 30 
years, 1.4% (CI, 0.93% to 2.08%) in persons age 31 to 45 
years, and 2.4% (CI, 1.8% to 3.2%) in persons age 46 to 
60 years (P = 0.003). The percentage of persons with per- 
sistently norrnal ALT levels was similar in the three age 
groups, but severity of liver disease increased with age. The 
prevalence of significant fibrosis (2F2) was 20% in the 
persons age 16 to 30 years and 48% in the persons age 46 
to 60 years. When only patients with abnormal ALT levels 
were considered, the corresponding figures were 33% in 
persons age 16 to 30 years, 50% in the persons ege 31 to 
45 years, and 79% in the persons age 46 to 60 years. 


HCV Genotypes 

Among the 85 persons positive for HCV RNA, 52 
(61.2%) were infected with HCV genotype 1b, 5 (5.8%) 
with genotype la, 20 (23.5%) with genotype 2a/2c, and 8 
(9.4%) with genotype 3. Four of 5 patients age 16 to 30 
years were infected with genotype 3, and the fifth was 
infected with genotype la. Genotype in persons age 31 to 
45 years and 46 to 60 years did not differ significantly. The 
HCY genotypes were not significantly associated with ALT 
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Liver Histology Mean ALT Value Peak ALT Value 
«50 U/L (Normal) 50-75 U/L >75 U/L «50 U/L (Normal) 50-100 U/L 2100 U/L 
(n = 35) (n = 28) (n = 15) (n = 32) (n = 27) (n= 19) 
p n (X) 7a 
Necroinflammatory activity : 
AO0-A1 35 (100) 23 (82) 9 (60) 32 (100) 23 (85) 12 (63.2) 
A2-A3 - 5 (8) 6 (40) - 4 (15) 7 (36.8) 
Fibrosis score 
FO 10 (28.6) - - 9 (28.1) 1G) = 
F1 18 (51.4) 13 (46.4) 7 (46.7) 17 (53.1) 13 (48.1) 8 (42.4) 
F2 6 (17.1) 8 Q8.6) 3 (20) 5 (15.6) 8 (29.6) 4 (24.1) 
F3 1 (2.9) & (17.9) 3 (20) 1 (3.2) 3 (44.4) 5 (26.3) 
F4 - 207.0 2 (13.3) - 2 (2.5) 2 (10.5) 


levels or histologic features after adjustment for age (dat: 
not shown). 


Discussion 

It has been difficult to estimate precisely how many 
asymptomatic HCV-infected persons are at significant risl 
for progressive liver disease. This is a result of the limitec 
available information on the actual burden of HCV in the 
general population and uncertainty about the natura 
course of HCV infection in asymptomatic individuals (16) 
Previous studies mainly considered blood donors screenec 
for anti-HCV and rarely reported systematic data on live: 
histology. Our survey was conducted in a less highly se 
lected population and might therefore better represent the 
burden of HCV in the general population. 

Limitations of our study include the uncertain gener 
alizability to other geographic areas, the inclusion of onl; 
working adults and their relatives, and the lack of detailec 
information on risk factors in the screened population anc 
of cofactors known to influence hepatitis C progressior 
(use of alcohol or drugs; co-infection with hepatitis B viru: 
or HIV) in the HCV-positive persons. Our data may un 
derestimate the prevalence of HCV because of a healthy 
worker effect. 

Despite these limitations, our data indicate that pro 
gressive liver disease can be detected in a substantial pro 
portion of apparently healthy, asymptomatic persons wit 
HCV infection. Of note, almost 40% of individuals posi: 
tive for HCV RNA, representing 0.70% of the genera 
population cohort screened, had active inflammatory le 
sions or advanced fibrosis (as shown by liver biopsy re 
sults). These histologic features are considered the hallmarl 
of progressive HCV infection and indications for antivira 
therapies (16). Our findings would suggest that broade 
screening for HCV in the general population might b 
indicated in geographic areas with intermediate to higt 
prevalences of HCV infection. Initiation of wider screen. 
ing may be optimal now because current treatment of hep- 
atitis C with the combination of pegylated interferons anc 
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ribavirin leads to a sustained virologic response greater than 
50% (17). 

Previous studies reported less severe histologic lesions 
in HCV carriers with normal ALT levels (18, 19). This was 
also true in our patients. However, as previously described 
(20), significant fibrosis was also seen in patients with nor- 
mal liver enzyme levels, and this observation might have 
implications for performing liver biopsies in HCV-positive 
persons with normal ALT levels. 

We observed a clear relationship between age and 
severity of liver disease. Although the number of asymp- 
tomatic persons with HCV and normal ALT levels was 
consistent among age subgroups, increasing age was asso- 
ciated with a progressive reduction in the number of per- 
sons with mild disease and a corresponding increase in 
severe hepatitis and cirrhosis. This may reflect a more pro- 
gressive course of HCV infection in older patients. An- 
other possibility is that it may indicate that the disease is 
mild and does not progress in about half of the patients 
(mainly those with normal ALT levels) and progresses 
slowly but consistently in the other half. We compared our 
data on the natural course of hepatitis C with those de- 
scribed in published series of clinically recognized cases of 
chronic hepatitis (4, 5, 8). Our data on mild and on pro- 
gressive disease in different age subgroups are compatible 
with the approximate 20% progression rate from initial to 
intermediate fibrosis and 20% progression rate from inter- 
mediate fibrosis to cirrhosis over a 10- to 15-year period. 

In conclusion, our study demonstrates that the spec- 
trum of liver disease in asymptomatic and newly diagnosed 
HCV-positive persons is broad. A substantial proportion of 
asymptomatic persons with HCV infection have disease 
that is histologically active enough to warrant antiviral 
therapy. 
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Since the late 19th century, state legislatures and professional 
medical organizations have developed mechanisms to license phy- 
sicians and other conventional nonphyslcian providers, establish 
standards of practice, and protect health care consumers by es- 
tablishing standardized credentials as markers of competence. The 
popularity of complementary and alternative medical (CAM) ther- 
aples presents new challenges. This article describes the current 
status of, and central Issues in, efforts to create models for health 
care credentialing of chiropractors, acupuncturists, naturopaths, 
massage therapists, and other CAM practitioners. it also suggests 
a strategy of CAM provider credentialing for use by physiclans, 
health care administrators, Insurance companies, and natlonal pro- 
fessional organizations. 

The credentialing debate reflects fundamental questions 


ince the late 19th century, state legislatures and profes- 

sional medical organizations have developed mecha- 
nisms to license physicians and other conventional non- 
physician providers, establish standards of practice, and 
protect health care consumers by establishing standardized 
credentials as markers of competence. The recent explosion 
in the popularity of complementary and alternative medi- 
cal (CAM) therapies (for example, chiropractic, acupunc- 
ture, naturopathy, massage therapy, homeopathy, and 
herbal medicine) presents new questions. Legislative recog- 
nition trumps medical recognition: State legislatures can 
license providers and thereby grant citizens access to cer- 
tain therapies, even if scientific debate has not concluded in 
favor of those modalities. We describe the central issues in 
credentialing CAM providers and provide a framework for 
use by physicians, health care administrators, insurance 
companies, and national professional organizations. 


CURRENT CREDENTIALING PRACTICES 
Licensing and Credentialing of Medical Doctors, Doctors 
of Osteopathy, Registered Nurses, and Other 
Conventional Health Care Professionals 

Credentialing is “the process of obtaining, verifying, 
and assessing the qualifications of a health care practitioner 
to provide patient care services in or for a health care or- 
ganization” (1). Such qualifications may include a state 
license (granting the right to practice), which includes, in 
the case of providers other than medical doctors, a legisla- 
tively designated scope of practice (that is, the right to offer 
a specified range of clinical services that is narrower than 
medical diagnosis and treatment). Clinical “privileges,” 
also known as medical staff privileges, are the authorization 
granted by the appropriate authority (for example, a gov- 
erning body) to a practitioner to provide specific care ser- 
vices in a health care organization or network within well- 


about who determines which providers and theraples will be ac- 
cepted as safe, effective, appropriate, and reimbursable. More 
nationally uniform credentialing mechanisms are necessary to en- 
sure high standards of care and more generalizable clinical re- 
search. However, the result of more untform licensure and creden- 
tialing may be excessive standardization and a decrease In 
individualization of services. Thus, Increased standardization of 
credentialing for CAM practitioners may alter CAM practice sub- 
stantlally. Furthermore, even credentialed providers can deliver 
Ineffective therapy. The framework balances the desire 
to protect the public from dangerous practices against the wish to 
grant patients access to reasonably safe and effective therapies. 
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defined limits (2). Thus, credentialing a provider to deliver 
clinical services does not necessarily make the provider a 
member of the medical staff with clinical “privileges.” 
Licensure requirements for medical doctors and doc- 
tors of osteopathy include graduation from a Liaison Com- 
mittee on Medical Education (LCME)-accredited school 
or the equivalent, a passing grade on all three parts of the 
United States Medical Licensing Examination, and a min- 
imum of 1 year postgraduate training in an accredited pro- 
gram (Appendix Table 1, available at www.annals.org). 
Requirements for nursing licensure include graduation 
from an accredited nursing program and a passing grade on 
the National Council Licensure Examination (NCLEX) 
(3). Licensing requirements and scope of practice for other 
conventional health care providers, such as physical thera- 
pists, optometrists, and podiatrists, vary by profession and 
by state (Appendix Table 2, available at www.annals.org) (4). 


Licensing and Credentlaling of CAM Providers f 

Licensing of CAM practitioners also varies by type of 
practitioner and by state (Appendix Table 3, available at 
www.annals.org). For example, chiropractic is licensed in 
every state, whereas massage therapy is licensed in some 
states but not others and is less amenable to a national 
credentialing process. Some practices (for example, hom- 
eopathy) by and large lack formal recognition through state 
licensure and, therefore, afford hospitals and health plans 
no coherent credentialing process (5) (Table 1). Moreover, 
the type of license granted to each kind of provider varies 
by state (that is, mandatory license, title license, or regis- 
tration) (6). Finally, as with conventional nonphysician 
providers, legal recognition of CAM providers through li- 
censure is a political process, with attendant debates over 
scope of practice, prescriptive authority, and role of physi- 
cian supervision (4). 
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Table 1. Overview of Licensing Requirements for Complementary and Alternative Medical Practitioners* 





r 


Profession States with Licensure, n Education 


Training 


Chiropractors (DC) 50 and District of Columbia 4-5 years or 4200 hours; includes basic 
medical sciences as well as clinical 
experiences 

Non-MD acupuncturists 42 and District of Columbia 3 years or 1800 hours; includes 300 
hours Chinese herbology and 500 
clinical hours; some states require 
anatomy, physiology, and pathology, 
but 17 have no specific requirement 

MD acupuncturists 31 states expressly include acupuncture 200-300 hours 

in MD and DO licensure; 11 states 

require additional training or an 

examination; 4 states do not have 


any ruling; 2 states do not permit 


Internship/Residency 


None 


None 


None 


Homeopathic physicianst 3; Licensure as a homeopathic 
physician is available only to MDs 
and DOs in Nevada, Arizona, and 


Connecticut 





Naturopathic doctors (ND) 11 4-year postgraduate program; years 1 None required; however, 
and 2 emphasize natural sciences; graduates are increasingly 
years 3 and 4 emphasize the clinical participating in residency 
sciences and a range of natural training programs 
therapeutics 
Massage therapists 25 100-1000 hours; most states specify a None 


minimum of 500 hours; states may 
specify graduation from a 
Commission on Massage Therapy 
Accreditation (COMTA)-approved 
program, an equivalent program, or 
training in a specific area (e.g. 
anatomy or theory) 


Nevada specifies 6 months of NA 
postgraduate training; Arizona 
requires 300 hours of postgraduate 
training; Connecticut does not 
specify any educational requirements 





* Verified as of July 2001. CE = continuing education; CEU = continuing education unit; DO = doctor of osteopathy; NA = not applicable. 





+ Other practitioners, such as naturopathic doctors, may be trained in and include 
for licensure. 


Chiropractic 

Chiropractic, first licensed in 1904 by Illinois, is now 
licensed in all states. Currently, approximately 70 090 li- 
censed chiropractors are practicing in the United States 
(Figure 1 and Appendix Table 4, available at www.annals 
org) (7). Students train at 1 of 16 chiropractic colleges 
accredited by the Council on Chiropractic Education, an 
organization recognized by the U.S. Department of Edu- 
cation (DOE) (7, 8). The Federation of Chiropractic Li- 
censing Boards has developed uniform standards of educa- 
tion and examination, including the National Board of 
Chiropractic Examiners’ four-part standard national certi- 
fication examination; parts 1 to 3 are required for licensing 
by almost all states (Table 1) (9, 10). 

However, obstacles to standardized credentialing per- 
sist, including understanding the scope of practice varia- 
tions across states for chiropractors (6). For example, states 
vary in authorizing chiropractors to dispense or sell dietary 
supplements or to use ancillary CAM therapies, such as 
homeopathy and acupuncture (7). Indeed, current debates 
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homeopathy in their legislative scope of practice: however, only MDs are currently eligible 


surrounding the safety and efficacy of dietary supple- 
ments highlight dilemmas involved in regulating providers’ 
authority to recommend or offer such supplements 
(11, 12). 

Yet another conundrum is the status of chiropractors 
as “primary care providers” (PCPs). The Joint Commission 
on the Accreditation of Healthcare Organizations 
(JCAHO) defines a primary care provider as an individual 
“who provides primary care services" (that is, “basic health 
care") and “manages routine health care needs,” including 
“referral to a specialist for consultation or continued care” 
(13). The American Chiropractic Association defines chi- 
ropractors as "a first-contact gatekeeper" for patients with 
neuromusculoskeletal conditions in the primary health care 
system (14), and, in smaller communities with fewer phy- 
sicians, chiropractors frequently serve as providers of first 
contact (7). In Illinois, chiropractors who meet rigorous 
standards, including review by a credentialing committee 
composed of conventional physicians, can receive re- 
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Table 1—Continued 


Examination 





Written 


All states and District of Columbia accept or require 
the National Board of Chiropractic Examiners 
(NBCE) examination 


Nationa! Certification Commission for Acupuncture 
and Ortental Medicine (NCCAOM) or state 
examination requlred In all states except 
Loutstana 


Only Hawail requires MD acupuncturists to pass 


the same examination as non-MD acupuncturists; 


other states require only documentation of 
training 


Practical 


40 states accept or require the NBCE 
Part IV examination (Practical 
Examination of Clinica! Skills) 


Some states require the Practical - 
Examination of Point Location 
Skills (PEPLS) or state examination 
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Continuing Education Units 


48 states and District of Columbia 
require some CEUs; average is 
12 hours per year 


16 states require at least some 
CEUSs; average Is 15 hours per 
year 


Naturopathic Physicians Licensing Examination None 


(NPLEX) includes a baslc sciences examination 
(not required by 2 states) and clinical 
examinations in clinical, physical, and laboratory 
diagnosis; diagnostic imaging; botanical medicine; 
pharmacology; nutrition; physical medicine; 
homeopathy; minor surgery; psychology; lifestyle 
counseling; and emergency medicine 


16 states require passage of the National 2 states 


Certification Examination for Therapeutk: 
Massage and Bodywork (NCETMB); 7 states 
have thelr own examination 


Each state administers its own oral or written 
examination 


Only Hawall has the same None 
requirements for MD and non-MD 
acupuncturists 
4 states have laws requiring CE, 
but only 2 have specific 
requirements 


State requirements range from 3 
to 12 hours per year 


Only Nevada requires CEUs (20 
hours/year) 








imbursement under a Blue Cross/Blue Shield plan as PCPs 
(15). The “PCP” status of chiropractors thus remains con- 
troversial. 


Acupuncture and Traditional Orlental Medicine 
. Acupuncture, first licensed by Nevada, Oregon, and 
Maryland in 1973, currently is licensed in 42 states and the 
District of Columbia (16). More than 14 000 practitioners 
are licensed in the United States (17), and an additional 
estimated 3000 medical doctors have studied formally and 
incorporate acupuncture into their practices (18). Of the 
more than 70 schools of acupuncture in the United States, 
37 are accredited by and 9 are in candidacy status with the 
U.S. DOE-recognized Accreditation Commission for Acu- 
puncture and: Oriental Medicine (ACAOM) (Figure 2 and 
Appendix Table 4, available at www.annals.org). 

About one third of the states that license nonphysician 
acupuncturists require graduation from an ACAOM 
school or one with an equivalent curriculum (17). In ad- 


wwn.annals.org 


dition, approximately one third of licensing states require 
the study of biomedical sciences, including anatomy, phys- 
iology, and pathology (Table 1). The National Certifica- 
tion Commission for Acupuncture and Oriental Medicine 
(NCCAOM) offers separate certification programs in Acu- 
puncture, Chinese Herbology, and Oriental Bodywork 
Therapy (19). As with chiropractic, almost all states licens- 
ing acupuncturists require passage of a national written 
examination offered by NCCAOM (17). Twelve states also 
require passage of the NCCAOM practical examination 
(9, 17). 

Credentialing problems persist. First, state require- 
ments to practice acupuncture vary (Table 1 and Appendix 
Table 5, available at www.annals.org). In many states, acu- 
puncture training requirements for medical doctors, den- 
tists, and other allopathic providers are minimal or non- 
existent (Table 1) (17, 20). Some states permit licensed 
CAM. providers, such: as chiropractors, to practice acu- 
puncture (with varying levels of training) whereas other 
states prohibit it (17). 
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Figure 1. Complementary and alternative medical and conventional practitioners. 
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Second, states vary in their defined scope of practice Naturopathy 


for acupuncture and Oriental medicine. Definitions may 
include, in addition to needling, the following: magnets, 
laser biostimulation, cupping, Oriental bodywork (such as 
Shiatsu or acupressure), dietary counseling, reflexclogy, 
and other treatments (17). Some states specifically permit 
use of Chinese herbal medicine or western dietary advice 
and nutritional supplements; at least one state (Illinois) 
specifically prohibits use of herbal preparations (17). Col- 
orado specifically prohibits use of western medical diagnos- 
tic tests and procedures; New Mexico’s Board of Oriental 
Medicine authorizes doctors of Oriental medicine to order 
computed tomography, magnetic resonance imaging, and 
radiographs (17). Four states (Arkansas, Illinois, Utah, and 
Virginia) expressly prohibit spinal manipulation or chiro- 
practic techniques (17). 

Third, only 14 states have an independent board of 
acupuncture or Oriental medicine; in other states, acu- 
puncturists are under the board of medical examiners or 
regulated by the departments of commerce or health (17, 
21). Fourth, only two states (Florida and New Mexico) 
specify that acupuncturists provide primary care (22, 23). 
Approximately one quarter of the states licensing acupunc- 
turists require prior referral from, diagnosis by, or collabo- 
ration with a licensed medical doctor (Appendix Table 5, 
available at www.annals.org) (17, 21). 

Finally, ongoing intraprofessional disputes include ed- 
ucational prerequisites for licensure; use of the title “doc- 
tor” (of acupuncture or Oriental medicine); supervision, 
referral, and prior diagnosis requirements; and educational 
requirements for inclusion of Chinese herbology within 
scope of practice (21). 
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Naturopathy, although practiced in the United States 
for more than a century, is licensed by only 11 states 
(Table 1). The 1400 licensed naturopaths in the United 
States (8) have trained at one of four naturopathic colleges 
accredited by the Council on Naturopathic Medical Edu- 
cation of the American Association of Naturopathic Phy- 
sicians (AANP) (Figure 2). Although the AANP has devel- 
oped a national certification examination, the Naturopathic 
Physicians Licensing Examination (NPLEX), passing is not 
required for licensure in all states. (Table 1) (9, 24-27). 

As with chiropractic and acupuncture, the scope of 
practice for naturopathy varies widely by state. For exam- 
ple, naturopaths with appropriate specialty training can as- 
sist in childbirth in Montana, New Hampshire, Oregon, 
and Utah (28-31); in some states, they can practice acu- 
puncture (17). 

Intraprofessional disputes include objections to licen- 
sure requirements by individuals who use the title of natu- 
ropath but who have little (or no) training, particularly in 
states lacking naturopathic licensure, and whether to ac- 
tively recommend standard immunization procedures (32). 
Although naturopaths are not required to obtain postgrad- 
uate (that is, residency) training or supervision, they are 
described as primary caregivers in some of their licensing 
statutes (6) and are seen as health care providers of first 
contact by many patients. 


Massage Therapy 

The number of massage therapists has increased from 
approximately 75 000 in 1995 to more than 250 000 in 
2002 (33). The American Massage Therapy Association 
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(AMTA), a nonprofit professional organization, founded 


two regulatory boards: the Commission on Massage Ther- - 


apy Accreditation (COMTA), which accredits massage ther- 
apy schools, and the National Certification Board for 
Therapeutic Massage and Bodywork (NCBTMB), which 
certifies practitioners on successful completion of a na- 
tional examination. Increasingly, states are requiring as a 
basis for licensure that massage therapists 1) have a mini- 
mum of 500 hours of in-class, supervised training at an 
accredited institution; 2) have passed the NCBTMB na- 
tional certification examination, 3) maintain specified con- 
tinuing education requirements, and 4) camy minimum 
malpractice insurance (Table 1). 

Numerous other professional organizations in addition 
to the AMTA represent providers; these include the Asso- 


ciation of Bodywork and Massage Professionals (ABMP). 


and smaller, more specialized organizations, such as the 
American Organization for Bodywork Therapies of Asia 
(AOBTA) and Feldenkrais Guild of North America 
(FGNA). Approximately half of massage therapy practitio- 
ners do not belong to any professional organization (34). 
Although numerous accrediting organizations exist, only 
COMTA’s accrediting process includes programmatic eval- 
uation, and COMTA has accredited only 42 of approxi- 
mately 1000 massage therapy schools in the United States 
(Figure 2). 

Many states (for example, California and Massachu- 
setts) do not licénse massage therapists. Debate also arises 
as to whether Jicensing should be mandatory, required to 


-claim a title such as “massage therapist,” or whether ther- 


apists should only be required to register with a state 
agency. In Maryland, for example, practitioners are distin- 
guished as registered massage practitioners or certified mas- 
sage therapists on the basis of education (Appendix Table 
6, available at www.annals.org); in other states, regulation 
is by town ordinance. 

Scope-of-practice costis can also arise between mas- 
sage therapists and other practitioners, such as physical 
therapists and chiropractors (for example, conflict over the 
exclusivity of hydrotherapy, recommendations for exercise, 
and certain kinds of tissue.manipulation). Finally, although 
many massage therapists use western medical systems of 
anatomy and pathology, others rely primarily on eastern 


medical traditions (such as Shiatsu, which is based on acu- 


puncture meridians). 


Homeopathy 

Homeopathy is widely practiced in the United States 
by a variety of practitioners (estimated at 6000) (35); how- 
ever, only three states (Arizona, Connecticut, and Nevada) 
license homeopaths and then only if practitioners have 
medical licensure. Arizona and Nevada also license homeo- 
pathic assistants who can perform medical services under 
the supervision of a homeopathic physician (36, 37). Some 
states expressly include homeopathy within the scope of 
practice of professions such as chiropractic, naturopathy, 
physical therapy, and veterinary medicine (6); many nurses 


Figure 2. Complementary and alternative medical and conventional schools. 





BSN = Bachelor of Science in Nursing. 
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Table 2. Credentialing Framework* 


cc 





Minimum Requirements (Source verification for all documents is 
recommended.) 

Copy of current license (including expiration date) from the state or 
presiding jurisdiction (e.g., municipality) when state licensure is not 
available 

Evidence of satisfactory completion of national certification examination 
(not required for licensure in all states); in the absence of state 
regulation, however, this represents a uniform standard for training and 
for a knowledge base 

Copy of diploma from an accredited professional school and evidence of 
college education if required 

Documentation of postgraduate studies (including certificates and 
diplomates) from an accredited school or program 

Evidence of continuing education units may be required for licensure or 
for membership in a professional organization 

Evidence of malpractice insurance in the form of an insurance binder; see 
Appendix Table 7 (available at www.annals.org) for recommenced 
levels of coverage 

Review history of malpractice liability (including claims, judgments. and 
settlements); charges of misconduct; and disciplinary action by eny 
federal, state, or local regulatory authority; can be obtained from a 
licensing board, professional organization, or malpractice insurance 
carrier 


Optional and Additional Requirements 

Consider years in practice after establishing a minimum requirement, 
verification of work history is recommended 

Evaluate practice demographic characteristics (including office hours, 
location, practice type [private, multidisciplinary, or group], and patient 
volume) as well as office staffing, type of patient and percentage of 
population (e.g., workers’ compensation, managed care, Medicare, 
Medicaid, third-party liability), and languages spoken by providers and 
staff 

Determine whether comprehensive general liability insurance is within 
satisfactory limits 

Review letters of recommendation from MDs, DOs, or peers with «hom 
provider has comanaged patients 

Evaluate the provider's self-reported scope of practice; this should 5e 
compared with 1) level of training (to confirm training or certification 
for specific techniques or therapy) and 2) legislated or a specific scope 
of practice, such as the one developed for a clinical trial 

Conduct site visits that include evaluation of 1) location (handicap 
accessibility, parking, and public transportation) and 2) office 
environment, with categories and criteria clearly defined—office hours 
and availability, practice coverage, income from sales of products (e.g., 
dietary supplements) or services (e.g., radiography and blood tests) 

Reviews charts to document that specific elements consistently appear in 
patient/client records. These include history, examination, diagnosis, 
and a treatment plan 

Identify whether provider has full or limited/partial hospital privileges or 
other clinical affiliations 








and dentists also incorporate homeopathy (38). Moreover, 
because most homeopathic remedies are classified as over- 
the-counter drugs (39), they are widely available. 

The American Board of Homeotherapeutics pro- 
vides board certification for licensed medical and osteo- 
pathic doctors after a written and oral examination, 
including presentation of clinical cases. Several boards of- 
fer certification for various nonlicensed and licensed 
health professionals, although these organizations lack rec- 
ognition by the U.S. DOE. Major issues include the req- 
uisite level of training for competence in homeopathy, the 
different standards for training and certifying various pro- 
viders (40), and legal status of lay practice of homeopathy 


(6, 38). 
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Other Complementary Care Providers 

Licensed medical doctors generally have statutory au- 
thority to diagnose and treat disease. Thus, subject to med- 
ical board discipline for *unprofessional conduct" (6, 41, 
42) or potential malpractice liability (43), medical doctors 
may incorporate CAM therapies. The more limited scope 
of practice allowed conventional nonphysician providers 
and licensed CAM practitioners; however, either permits 
or prohibits them from using specific CAM treatments (for 
example, nutritional counseling, herbal medicine, biofeed- 
back, or hypnotherapy) or, more typically, fails to provide 
guidance (6, 44). Because scope of practice is complex and 
varies by state, guidance from legal counsel or relevant pro- 
fessional organizations may be helpful (43). 

Providers who lack licensure share a complex and un- 
certain legal status. These providers include herbalists, lay 
homeopaths, unlicensed naturopaths, hypnotherapists, en- 
ergy healers, mind-body practitioners, and others without 
any other health care licensure (44). Many of these provid- 
ers have historically been prosecuted and convicted for the 
unlicensed practice of medicine (6, 45-51) or risk prose- 
cution for unlicensed practice of another profession, such 
as massage therapy or psychology (6). Recently, Minnesota 
(52), California, and Rhode Island enacted legislation pro- 
tecting such providers as long as they meet specific regula- 
tory requirements, but physician referrals to both licensed 
and unlicensed CAM providers could, under some circum- 
stances, increase potential malpractice liability (43). 


A Proposep FRAMEWORK FOR CREDENTIALING 
CAM PROVIDERS 


As we suggested earlier, the framework for physicians 
and other conventional health care providers offers a start- 
ing point for credentialing CAM providers. The following 
proposed framework draws on National Institutes of 
Health (NIH)-funded projects involving the identification 
of qualified CAM practitioners in the provision of chiro- 
practic, acupuncture, and massage therapy for patients 
with acute or chronic low back pain. The minimum re- 
quirements include licensure; evidence of satisfactory com- 
pletion of an appropriate national certification examina- 
tion; documentation of completion of required studies and 
continuing education; and signed statements pertaining to 
malpractice insurance, history of malpractice, and disci- 
plinary action (Table 2 and Appendix Table 7, available at 
www.annals.org, for sample minimum standards for mal- 
practice liability insurance). Credentials help assess compe- 
tence but do not guarantee competence or that the thera- 
pist is using treatments proven to be safe or effective. 

The optional requirements may help physicians or in- 
stitutions seeking a higher level of quality assurance in se- 
lecting individual practitioners. These include minimum 
number of years in practice, demographic characteristics of 
the practice, and information about office staffing (Table 
2). Furthermore, letters of recommendation from medical 
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doctors, doctors of osteopathy, other conventional practi- 
tioners, and peers are useful to evaluate patient comanage- 
ment. Similarly, site visits can help evaluate the following: 
patient accessibility (for example, handicap access); office 
environment or written materials being distributed; the 
sale of products; the use of diagnostic or laboratory equip- 
ment (for example, radiography and blood tests); and ap- 
propriate medical record keeping (through random chart 
reviews). Inquiry into the provider’s professional history 
may further help assess competence. 

Finally, it is useful to identify therapeutic and diagnos- 
tic procedures most commonly used for each profession as 
a guideline to identify practitioners whose standard. prac- 
tice falls within the defined parameter for the clinic or 
research project. For example, in our ongoing NIH-funded 
studies, nationally representative groups of CAM profes- 
sionals compiled broad lists of techniques commonly used 
by acupuncturists, chiropractors, and massage therapists to 
treat low back pain (Appendix Table 8, available at 
www.annals.org). From these lists, we identified therapeu- 
tic techniques that most leaders in the profession deemed 
inappropriate for treatment of participants in these trials. 
We also identified techniques that, for purposes of our 
research protocol, we wanted to exclude or limit (for ex- 
ample, acupressure, which is based on meridian theory, was 
an excluded technique for massage therapists). These lists 
were then compared with practitioners’ self-reported prac- 
tice patterns to help identify practitioners for our trials. 
This approach can be individualized to address local needs 
of medical groups or institutions. 

Although many insurancé networks use the minimum 
(and some of the optional) requirements, ideally, academic 
health centers should seek input from appropriate profes- 
sional organizations (Appendix Table 9, available at 
www.annals.org), pharmacy and therapeutics committees, 
and legal counsel to refine their requirements and create 
reproducible quality-assurance standards across affiliated 
hospitals. 


DISCUSSION 

Most CAM professions lack the consistency and uni- 
formity of licensing and credentialing processes of other 
health care professions. If insurers increasingly reimburse 
for CAM therapies, patient utilization is likely to increase 
(53). It is also likely that with increased legislative and 
judicial acceptance of CAM therapies, reimbursement for 
these therapies will increase (44). Yet, social forces create 
an uneven map of licensure and legally authorized scope of 
practice across both CAM professions and states (9). This 
in turn creates a complex, uncertain terrain for many cli- 
nicians for whom homogeneity of education and training is 
the sine qua non for referring or comanaging patients. Fur- 
thermore, physicians face ethical dilemmas in providing 
referral advice or CAM services in the absence of definitive 
data regarding documented risks and benefits (54). 
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More uniform, nationwide standards for licensing and 
credentialing of CAM providers could help facilitate re- 
sponsible physician collaboration and referral; offer more 
authoritative, consistent, and generalizable clinical and fi- 
nancial research; minimize access to unqualified CAM pro- 
viders; and help translate CAM therapies into standardized 
diagnostic and therapeutic codes for billing purposes. With 
greater standardization, clearer practice standards could be 
established and hospital credentialing and regulation be 
made more responsive to consumer needs. Both observa- 
tional monitoring and controlled scientific investigation 
that is capable of delivering authoritative (and generaliz- 
able) results could also be facilitated. 

Such changes would help increase public trust, practi- 
tioner rigor, legislative integrity, research capabilities, and 
patient access to a range of “credentialed” CAM providers 
and therapies. Indeed, the Select Committee on Science 
and Technology of the United Kingdom House of Lords 
recommended that CAM training “become more standard- 
ized and be accredited and validated by the appropriate 
professional bodies" (55-57). 

Clearer credentialing of CAM providers would also 
facilitate risk management by health care institutions ded- 
icated to responsible integration of such therapies. At 
present, although there are few, if any, reported judicial 
opinions involving lawsuits against physicians who refer to 
or comanage patients with licensed CAM providers (43, 
58), such lawsuits are likely to occur more often as CAM 
therapies are increasingly incorporated within conventional 
medical delivery systems (43, 44). 

At the same time, greater homogeneity may under- 
mine the diversity of education, training, and skill, which 
historically have characterized many CAM professions. 
The result may be excessive standardization, rigid scope of 
practice boundaries, excessive utilization standards (num- 
ber of visits) and fee schedules, increases in patient volume, 
decreases in individualization of services, a decrease in time 
spent per patient, and a perceived decrease in satisfaction 
by both patients and CAM practitioners. 

More standardized licensing and credentialing for 
CAM therapies might also alienate CAM providers. Many 
CAM providers lack the resources to establish the needed 
infrastructure to operate in a tightly regulated environ- 
ment, with constraints by third-party payers and other ad- 
ministrative requirements. Many CAM providers fear that 
with the development of national standards for quality as- 
surance, credentialing, scope of practice, and reimburse- 
ment, they will end up 1) subordinate to medical doctors, 
as has been the case with some conventional nonphysician 
providers, such as physical therapists; 2) unsatisfied with 
their professional practices, as are many health care provid- 
ers in today’s highly regulated and managed environment; 
3) reimbursed at a lower rate than if paid by fee-for-service; 
4) violating the core philosophy of their practices; and 5) 
further burdened by administrative work. In summary, 
many CAM providers question whether more uniform li- 
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censing and credentialing standards, even if feasible, would 
be desirable. 


CONCLUSION 


Despite the historical divide between medical doctors 
and CAM providers, the present legal landscape permits 
widespread practice of CAM therapies. This observation— 
that legal recognition trumps medical recognition—also 
suggests other interactions between medical-scientific and 
legal processes. First, legislative (and judicial) processes 
may override medical opinions on the relative efficacy and 
value of CAM therapies. This will occur although even 
credentialed providers can deliver ineffective therapy. Sec- 
ond, in the eyes of clinicians sworn to do no harm, safety 
trumps efficacy and must be paramount; yet, in the eyes of 
many health care consumers and their elected representa- 
tives, freedom of choice not uncommonly trumps scientific 
or medical acceptance or evidence of safety. Third, while 
evidence-based conclusions guide medical advice and prac- 
tice, the perspectives and practices of many CAM providers 
are based on vitalistic, spiritual, and cultural understand- 
ings of health and disease (59), which may thereby influ- 
ence legislative decisions. Fourth, when a physician refers a 
patient to (or comanages the patient with) a licensed CAM 
provider, increased communication with both the patient 
and the CAM provider regarding the CAM provider’s 
qualifications and treatment plan may improve the physi- 
cian-patient relationship and also decrease the prospect of 
adverse events and malpractice litigation (6, 43, 44). 

Finally, larger social forces temper and mediate the 
entire debate. Thus, particular issues in credentialing, such 
as turf battles between professions over scope of practice, 
reflect larger cultural and political collisions concerning the 
evolving definitions of mainstream medical care. Such is- 
sues also reflect fundamental philosophic questions as to 
who determines which providers and therapies will be ac- 
cepted as safe, effective, appropriate, or reimbursable. Leg- 
islative recognition may trump medical recognition; how- 
ever, scientific evidence ultimately informs both legislative 
and medical behavior (as well as third-party reimburse- 
ment). These “checks and balances” are essential to the 
ongoing refinement of our medical delivery system. 
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look at the medical literature from 2001 affirms that 

infectious diseases remains one of the most changeable 
and exciting areas of clinical practice. The papers I review 
in this Update cover terrorist threats to the public health, 
new approaches to some old problems, newly recognized 
disorders and novel treatments for infection, HIV infec- 
tion, and infectious complications of treatment for other 
illnesses. 





Biological Terrorism 


Bioterrorism in the United States is no longer merely a 
threat but a reality; Americans ask not “What if? but 
“What next?” Bioterrorism, as distinct from biological war- 
fare, is an attempt not so much to kill and incapacitate but 
to cause panic and disrupt daily life. To date, 7 cases of 
cutaneous anthrax and 11 cases of inhalational anthrax 
from terrorist activity have been confirmed. 


The Unthinkable Happens: The initial Cases of 
Terrorism-Related Inhalational Anthrax 

Jernigan JA, Stephens DS, Ashford DA, et al. Bioterrorism-related 
inhalational anthrax: the first 10 cases reported in the United States. 
Emerg Infect Dis. 2001;7:933-44. [PMID: 11747719] 


Eight of the first 10 victims of inhalational anthrax were 
postal workers exposed when they processed letters con- 
taining spores of Bacillus anthracis. After a 4- to 6-day 
incubation period, the victims developed fever, chills. fa- 
tigue, and malaise and often had drenching sweats and a 
nonproductive cough. Severe dyspnea, nausea, vomiting, 
and pleuritic pain were frequent. Many patients had ele- 
vated liver enzyme levels and were hypoxic. Chest radio- 
graphs were consistently abnormal, showing a widened me- 
diastinum, infiltrates, and pleural effusion. Seven patients 
had positive blood cultures. With multidrug antimicrobial 
therapy and supportive care, 6 of the 10 patients survived. 

Most patients had an increase in neutrophil counts or 
the number of immature neutrophils. Every patient had 
pleural effusion within 24 hours of presentation. An initial 
nonspecific phase was followed within 3 days or less by 
rapidly worsening shortness of breath, stridor, and some- 
times stupor. 

Up to half of patients with anthrax develop hemor- 
rhagic meningitis, and death often occurs within 24 to 36 
hours of onset of symptoms. Treatment begins with intra- 
venous ciprofloxacin or doxycycline in addition to one or 
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two other drugs. Clindamycin, which shuts down toxin 
production, should be one of these. Meningitis may re- 
spond ro the addition of vancomycin, rifampin, or chlor- 
amphenicol. Whether to give steroids remains an open 
question. Oral agents may be introduced when the patient 
is stable; treatment lasts 2 months. The U.S. Food and 
Drug Administration has approved ciprofloxacin for an- 
thrax treatment. All the quinolone antibiotics are very ac- 
tive in vitro. 





New Insights into Common Infections 


Women Successfully Diagnosed and Treated Their Own 
Recurrent Urinary Tract Infections 

Gupta K, Hooton TM, Roberts PL, Stamm WE. Patient-initiated 
treatment. of uncomplicated recurrent urinary tract infections in 
young women. Ann intern Med. 2001;135:9-16. [PMID: 11434727] 


In this prospective, uncontrolled study, 172 women who 
had at least two urinary tract infections (UTIs) in the past 
12 months were taught to obtain clean-catch urine speci- 
mens. They were given six 200-mg tablets of ofloxacin to 
take twice a day for 3 days for new symptoms suggestive of 
UTI. Later in the trial, the authors changed the interven- 
tion to one 250-mg tablet of levofloxacin given once daily 
for 3 days. About half the women self-diagnosed at least 
one UTI during a mean follow-up of 8 months; a total of 
172 episodes occurred. For the 8496 of women for whom 
urinalysis and urine culture identified a uropathogen, the 
clinical cure rate was 9296 (Figure). The microbiological 
cure rate was 96%. The participants were highly satisfied 
with the regimen, and the study medication caused no 
serious adverse effects. 

Women with recurrent UTIs often are advised to take 
one of several prophylactic low-dose antimicrobial regi- 
mens (administered after sexual intercourse, three times per 
week, or daily). These regimens result in unnecessary treat- 
ment for women with infrequent or clustered infectious 
episodes. Self-diagnosis and self-treatment offer a safe, 
timely, and effective alternative for reliable patients. Those 
affected need not visit a health care provider. 

Manges and colleagues (1) report on another aspect of 
UTI; they found that 5196 of 55 Escherichia coli isolates 
from female students at a California university who re- 
ported UTIs resistant to trimethoprim-sulfamethoxazole 
belonged to clonal group A. The corresponding figure for a 
control group of 50 isolates sensitive to this antimicrobial 
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Figure. Diagnostic accuracy and outcomes of 172 patiert-Initiated treatment episodes of recurrent urinaty tract Infection (UTI), 





Patlent-initiated treatment episodes (n = 172) 





Microblologically confirmed 
UTIs (n = 144 [84%]) 















Approprtately 
treated 










Clinical 
fallures chlamydia 
(n = 133 [9256]) | | (n 11 [8%]) cervicitis 


(n = 11596] 


Sterile pyuria 
(n = 19 [11%])* 


evaluation 
(n a 3 [16%])| | Symptoms resolved || symptoms resolved 





No bacteriuria or pyuria 
(n = 9 [5'&]) 
















Probable UTIs 
(n a 15 [79%]); 


No other diagnoses 
(n = 9 [1009€]; 








in all cases In all cases 








*Sterile pyuria was defined as 210 leukocytes per high-power field. Reproduced from Gupta et al. Ann Intern Med. 2001;135:9-16. 


combination was 4%. Clonal group A organisms ac- 
counted for 11% of all UTIs during the 4-month study. 
Almost 4096 of resistant isolates from similar cohorts in 
Michigan and Minnesota also belonged to clonal group A. 
The clonal consistency of uropathogens in three widely 
separated college communities suggests that they may have 
been introduced through eating contaminated food and 
that UTIs, currently believed to occur sporadicallv, some- 
times may occur as community-wide outbreaks. This could 
become a serious public health problem. 


Timely Single-Dose Doxycycline Therapy Can Prevent Lyme 
Disease 

Nadelman RB, Nowakowski J, Fish D, et al. Prophylaxis with single- 
dose doxycycline for the prevention of Lyme disease after an Ixodes 
scapularis tick bite. N Engl J Med. 2001;345:79-84. [PMID: 
11450675] 


This randomized, double-blind, placebo-controlled trial 
evaluated a single 200-mg dose of doxycycline in 482 per- 
sons living in an area of New York State where Lyme 
disease is hyperendemic. Each person had removed at- 
tached Ixodes scapularis ticks from his or her bocy in the 
past 3 days. Erythema migrans developed in 3.2% of con- 
trols but in only 0.4% of persons given doxycycline. Pro- 
phylaxis was 87% effective, but at a cost: Thirty percent of 
treated person had side effects compared with 11% of con- 
trols. Nausea and vomiting were the most common prob- 
lems. No extracutaneous disease was diagnosed in either 
group, nor did any asymptomatic seroconversions occur. 


Cases of Lyme disease have increased steadily over the 
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past two decades. Those clustered in a few small regions 
account for an estimated 9096 of all cases in the United 
States. Not only did a single dose of doxycycline prevent 
the Lyme disease rash, but no person without symptoms 
seroconverted. This approach may be especially well suited 
for use in hyperendemic areas. Because the infection rate 
following a tick bite is low, however, and because all per- 
sons in this study who became infected developed a rash, 
an alternative is to advise those bitten by a tick to seek help 
if erythema migrans develops. 


Antiblotic Therapy for Chronic Symptoms Following Lyme 
Disease Is Not Useful 

Klempner MS, Hu LT, Evans J, et al. Two controlled trials of anti- 
biotic treatment in patients with persistent symptoms and a history 
of Lyme disease. N Engl J Med. 2001;345:85-92. [PMID: 11450676] 


After treatment for acute Lyme disease, some patients de- 
velop chronic symptoms such as musculoskeletal pain, neu- 
rocognitive symptoms, dysesthesia, and fatigue. Klempner 
and colleagues asked whether prolonged antimicrobial ` 
therapy helps these patients. Their placebo-controlled trial 
of intravenous ceftriaxone, 2 g/d for 1 month, followed by 
oral doxycycline, 200 mg/d for 2 months, found that pro- 
longed treatment provided no further benefit. As a result, 
the study was discontinued. Clearly, it is unwise to expose 
the small minority of patients who have chronic sequelae of 
Lyme disease to the potential health risks and costs of long- 


term antimicrobial therapy. 
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Oseltamivir Prevents Influenza in Household Contacts 
Welliver R, Monto AS, Carewicz O, et al. Effectiveness of oselta- 
mivir in preventing influenza in household contacts: a rancomized 
controlled trial. JAMA. 2001;285:748-54. [PMID: 11176912] 


Can oseltamivir, an orally active neuraminidase inhibitor 
active against both influenza A and influenza B, prevent 
infection of household contacts and thereby contain the 
spread of infection to the community? This double-blind, 
placebo-controlled trial randomly assigned 955 household 
contacts to receive either 75 mg of oseltamivir or placebo 
within 48 hours of symptom onset in the index patient. 
Treatment continued for 1 week. As assessed by viral shed- 
ding in nose-throat swabs or a fourfold increase in specific 
antibody, the overall protective efficacy of oseltamivir was 
8996 in contacts and 8496 in households. The drug was 
extremely well tolerated. The message from this study is 
that postexposure prophylaxis is safe and does work. 








Emerging and Reemerging Infections 


New York City, 1999: West Nile Virus First Appears in the 
Western Hemisphere 

Nash D, Mostashari F, Fine A, et al. The outbreak of West Nile virus 
infection in the New York City area in 1999. N Engl J Med. 2001; 
344:1807-14. [PMID: 11407341] 


The 59 patients hospitalized with West Nile virus infection 
in the New York City region in August and September 
1999 represented an attack rate of at least 6.5 cases per 1 
million persons. The median patient age was 71 years, and 
the attack rate increased sharply with advancing age. More 
than 6096 of patients had clinical meningoencephalitis, 
and 1296 of the patients died. (Young people rarely die of 
this illness) About one fourth of patients had muscle 
weakness, and 1096 had flaccid paralysis caused by axonal 
polyneuropathy. Two factors, diabetes and an age of 75 
years or older, independently predicted death; the respec- 
tive relative risk estimates were 5.1 and 8.5. Underlying 
chronic medical conditions were frequent in this popula- 
tion, including hypertension in 42% of patients, diabetes 
and coronary artery disease in 20% each, and immunosup- 
pression related to cancer and other factors in 14%, 
Patients given a diagnosis of West Nile virus infection 
frequently have participated in outdoor activities in the 
evenings. This, the first such outbreak in the Western 
Hemisphere, coincided with the deaths of thousands of 
crows, some of whose tissue specimens yielded West Nile 
virus. The virus has also been isolated from mosqu toes, 
horses, and small mammals. During the time of this s:udy, 
West Nile virus caused 27% of cases of encephalitis with 
muscle weakness, 14% of cases of isolated encephalitis. and 
6% of cases of aseptic meningitis. A key to diagnosing the 
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infection is recognizing an association of muscle weakness 
or flaccid paralysis with encephalitis in an older person. 
Human infections have been documented all along the 
East Coast of the United States and now are spreading 
westward. The geographic range of this arboviral illness is 
likely to spread, calling for close mosquito surveillance and 
control. 


Active Tuberculosis Developed after Initiation of Infliximab 

Therapy 

Keane J, Gershon S, Wise RP, et al. Tuberculosis associated with 
infliximab, a tumor necrosis factor alpha-neutralizing agent. N Engl 
J Med. 2001;345:1098-104. [PMID: 11596589] 


Infliximab, a humanized antibody that neutralizes tumor 
necrosis factor-a, is used to treat rheumatoid arthritis and 
Crohn disease. An estimated 147 000 patients worldwide 
have received this agent, and, as of mid-2001, 70 reports 
had described tuberculosis developing a median of 12 
weeks after the start of infliximab treatment. Most patients 
had received three or fewer infusions at the time tubercu- 
losis was diagnosed. Forty patients had extrapulmonary 
disease, and 17 had disseminated disease. Of 12 deaths, at 
least 4 were ascribed to tuberculosis. 

Many of these tuberculosis cases occurred in areas with 
a low incidence of the disease. In patients given infliximab, 
tuberculosis has developed much more often than other 
opportunistic infections. Physicians should screen for tu- 
berculosis before prescribing this agent. 


Treatment for Latent Tuberculosis Was Associated with 
Severe, Even Fatal, Liver Injuries 

Update: Fatal and severe liver injuries associated with rifampin and 
pyrazinamide for latent tuberculosis infection, and revisions in Amer- 
ican Thoracic Society/CDC recommendations—United States, 2001. 
MMWR Morb Mortal Wkly Rep. 2001;50:733-5. [PMID: 11787580] 


During a 6-month period in 2001, the Centers for Disease 
Control and Prevention learned of 21 patients who devel- 
oped liver injury after starting a 2-month regimen of ri- 
fampin and pyrazinamide for latent tuberculosis infection. 
Three patients had previously recovered from isoniazid- 
related liver injury. Including two previously reported 
cases, 6 of 23 patients died of liver failure. Severe liver 
damage has occurred despite monitoring of liver function 
and discontinuation of the rifampin-pyrazinamide regi- 
men at the first sign of liver toxicity. 

The safest policy is to avoid this regimen altogether. If 
that is unavoidable, the physician should follow the recom- 
mendations offered jointly by the American Thoracic So- 
ciety and Centers for Disease Control and Prevention: 1) 
Be especially cautious in prescribing rifampin—pyrazin- 
amide if a patient is alcoholic or is taking other hepatotoxic 
drugs; 2) avoid the regimen if the patient has underlying 
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liver disease or a history of isoniazid toxicity; 3) dispense 
no more than a 2-week supply of medication; 4) instruct 
patients to stop treatment if they develop abdomiral pain, 
vomiting, or jaundice; 5) monitor aminotransferase and 
bilirubin levels before starting treatment and after 2, 4, and 
6 weeks of treatment; anc 6) stop treatment if the amino- 
transferase level is more than five times the upper limit of 
normal (or is above normal to any extent if the bilirubin 
level is also elevated or the patient has symptoms of hepa- 
titis). 


Tick-Borne Rickettslal Pathogen Threatens African Travelers 
Raoult D, Fournier PE, Fenollar F, et al. Rickettsia africae, a tick- 
borne pathogen in travelers to sub-Saharan Africa. N Engl J Med. 
2001;344:1504-10. [PMID: 11357153] 


Rickettsia africae caused a febrile illness in 133 of 417 per- 
sons who returned from a trip to sub-Saharan Africa or 
Guadeloupe; 39 had direct evidence of infection (polymer- 
ase chain reaction assay or cell culture), and 94 had a spe- 
cific serologic response. Most had a mild illness. Nearly 
half the patients had a maculopapular or vesicular rash. 
Forty-four percent of the group reported tick exposure, 
and 5496 had multiple eschars (papular lesions with a cen- 
tral scab), an unusual finding in rickettsial infection and an 
important clue to the diagnosis. Most patients received 
doxycycline for 1 to 2 weeks. Sixteen percent received no 
treatment and also did well. 


Visltors to Acapulco Were at Risk for Pulmonary 
Histoplasmosis 

Update: outbreak of acute febrile resplratory Illness among college 
students—Acapulco, Mexico, March 2001. MMWR Morb Mortal 
Wkly Rep. 2001;50:359-60. PMID: 11465910] 


More than 200 college students developed pulmonary his- 
toplasmosis after visiting Acapulco, Mexico, in the spring 
of 2001. Most developed fever, chills, a dry cough, chest 
pain, and headache. Computed tomography of the chest 
typically showed multiple nodules in both lung nelds. A 
silver-stained bronchoalveolar lavage specimen showed His- 
toplasma capsulatum. Staying at a particular hotel (now 
closed) was implicated as a risk factor. This experience 
reinforces the importance of asking anyone with acute fe- 
brile illness about recent travel. 


Malarial Deaths Followed Improper Chemoprophylaxis 
Malaria deaths following Inappropriate malaria chemoprophylaxis— 
United States, 2001. MMWR Morb Mortal Wkly Rep. 2001;50: 
597-9. [PMID: 11476528] 


This cautionary report describes malarial deaths in two 
Americans who visited countries harboring chloroquine- 


resistant Plasmodium falctparum. One person took chloro- 
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quine alone, and the other took both chloroquine and 
proguanil. The Centers for Disease Control and Preven- 
tion explicitly does not recommend chloroquine- 
containing regimens for travelers whose destination is a 
country, often in sub-Saharan Africa, where resistance to 
chloroquine is widespread. In these circumstances, meflo- 
quine and doxycycline are preferred; an alternative is Ma- 
larone (GlaxoSmithKline, Research Triangle Park, North 
Carolina), a combination of atovaquone and proguanil. 
Chloroquine is, in fact, an effective prophylactic agent in 
only a few areas of the world. A review of 4685 cases of 
imported malaria (that is, acquired outside the United 
States but diagnosed in the United States) reported from 
1992 through 2001 showed that 19% of patients used 
inappropriate prophylaxis and 56% used no prophylaxis. 


The Pseudomonas "Hot-Foot" Syndrome Developed after 
Exposure to Coated Pool Floor 

Florillo L, Zucker M, Sawyer D, Lin AN. The pseudomonas hot-foot 
syndrome. N Engl J Med. 2001;345:335-8. [PMID: 11484690] 


Fiorillo and colleagues reported that extremely painful 
nodular skin lesions developed on the soles of the feet of 40 
children who used a community wading pool in Canada; 
the floor of the pool had been coated with an abrasive 
material to prevent slipping. The lesions, representing a 
new clinical entity, developed within 10 to 40 hours after 
exposure and consistently resolved within 2 weeks. Only 3 
patients received antibiotic treatment. Three had recur- 
rences after again using the wading pool. Identical isolates 
of Pseudomonas aeruginosa were present in skin lesions and 
pool water. This syndrome is the latest form of skin infec- 
tion associated with hot tubs, saunas, whirlpools, hydro- 
therapy pools, and water slides in recreational parks. 





HIV Infection 


When Can Prophylaxis agalnst Pneumocystis carinii 
Pneumonia Be Safely Discontinued? 

Lopez Bemaldo de Quiros JC, Miro JM, Pefia JM, et al. A random- 
ized tral of the discontinuation of primary and secondary prophy- 
laxis against Pneumocystis carinii pneumonia after highly active an- 
tiretroviral therapy in patients with HIV infection. Grupo de Estudio 
del SIDA 04/98. N Engl J Med. 2001;344:159-67. [PMID: 11172138] 


Prophylaxis against Pneumocystis carinii pneumonia (PCP) 
is indicated for HIV-infected patients whose CD4 cell 
count decreases to less than 200 cells/mm? (as well as those 
with previous PCP). However, the consequences of with- 
drawing prophylaxis after a favorable response to highly 
active antiretroviral therapy are unclear. This randomized 
trial by Lopez Bernaldo de Quiros and colleagues showed 
that withdrawing prophylaxis is safe. Patients who had an 
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increase in CD4 count to greater than 200 cells/mm’ for at 
least 3 months were studied. Among 474 patients receiving 
treatment with at least three antiretroviral drugs—one of 
them a protease inhibitor or a non-nucleoside reverse tran- 
scriptase inhibitor—none of the 240 who discontinued 
primary prophylaxis developed PCP during a median fol- 
low-up of 20 months. Among 113 patients given second- 
ary prophylaxis, none of 60 randomly assigned to discon- 
tinue it had an episode of PCP during median follow-up of 
12 months. Prophylaxis may be safely withdrawn when the 
CD4 cell count remains greater than 200 cells/mm’ for 
more than 3 months, even if viral replication continues. At 
least one fourth of the patients in this study had detectable 
HIV. 

In a multicenter observational study (2), secondary 
prophylaxis was stopped in 325 patients whose CD4 cell 
count exceeded 200 cells/mm?. Episodes of PCP episodes 
did not recur during a median 13-month follow-up. This 
experience corroborates the results of Lopez Bernaldo de 
Quiros and colleagues’ randomized trial of withdrawing 
prophylaxis. Only 5% of patients resumed prophylaxis be- 
cause of a decline in CD4 cell count. These two studies 
affirm the safety of withdrawing PCP prophylaxis. The 
benefits include less toxicity, less inconvenience for pa- 
tients, and lower costs. 


Should Antiretroviral Treatment Be Discontinued when 
Viremia Persists? 

Deeks $G, Wrin T, Liegler T, et al. Virologic and immunologic 
consequences of discontinuing combination antiretroviral-drug ther- 
apy in HIV-infected patients with detectable viremia. N Engl J Med. 
2001;344:472-80. [PMID: 11172188] 


This small-scale study examined the consequences of with- 
drawing combination antiretroviral therapy, including pro- 
tease inhibitors, in HIV-infected patients despite plasma 
HIV RNA levels exceeding 2500 copies/mL. In 11 patients 
the CD4 cell count initially declined as the plasma HIV 
RNA level increased. In all patients with infection initially 
resistant to treatment, the virus became susceptible to pro- 
tease inhibitor therapy within 16 weeks of withdrawal. 
However, resistant virus was present in 5 of 9 patients 
whose blood mononuclear cells were cultured for HIV. 
Virus replication, which initially was low, increased after 
withdrawal of treatment. All these measures remained sta- 
ble in 5 control patients who were assigned to continue 
treatment. Three patients had significant adverse events 
after discontinuing treatment: PCP, disabling peripheral 
neuropathy, and severe thrombocytopenia, respectively. 

These findings suggest that stopping antiretroviral 
treatment in the face of apparent treatment failure, as in- 
dicated by persistent detectable viremia, may lead to emer- 
gence of a wild-type virus that is better able to replicate and 
decrease CD4 cells in peripheral blood. Clinical deteriora- 
tion is a distinct possibility. 
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Co-Infection with GB Virus C Promotes Survival of 
HIV-Infected Patients 

Xiang J, Wünschmann S, Diekema DJ, et al. Effect of coinfection 
with GB virus C on survival among patients with HIV infection. 
N Engl J Med. 2001;345:707-14. [PMID: 11547739] 


GB virus C (GBV-C), also known as hepatitis G virus, is a 
flavivirus that, although related to hepatitis C virus, does 
not cause liver disease. Reports suggesting chat. HIV-in- 
fected persons who are co-infected by GBV-C progress less 
rapidly to AIDS prompted a survey of 362 HIV-positive 
patients, 40% of whom had GBV-C viremia. After adjust- 
ment for possible confounding factors (including treat- 
ment for HIV infection and the CD4 cell count), mortality 
was significantly higher—56.496 vs. 28.5%—in patients 
not co-infected by GBV-C during an average follow-up of 
4 years (relative risk, 3.7 [95% CI, 2.5 to 5.4]). GB virus C 
reliably inhibited HIV replication in blood mononuclear- 
cell cultures but did not alter the expression of HIV surface 
receptors. 

A corroborative study of 197 prospectively followed 
HIV-positive patients found that those testing positive for 
GBV-C RNA (1796 of the group) took longer to develop 
AIDS and lived significantly longer after AIDS was diag- 
nosed (3). Patients given highly active antiretroviral treat- 
ment had the same result. The effect of GBV-C was inde- 
pendent of the CD4 cell count. The GBV-C load 
correlated inversely with the HIV load. Discovering the 
mechanism of this effect, which is currendy unknown, 
might lead to new approaches to treating HIV disease. 


How Can Undertreating HIV-Infected Women Be Avoided? 
Sterling TR, Vlahov D, Astemborski J, et al. Initial plasma HIV-1 
RNA levels and progression to AIDS in women and men. N Eng! 
J Med. 2001;344:720-5. [PMID: 11236775] 


In men, the initial HIV load after seroconversion predicts 
the likelihood that AIDS will develop. To learn whether 
initial HIV load is a predictor of AIDS in women, Sterling 
and colleagues prospectively followed 156 male and 46 
female users of injected drugs after seroconversion. The 
median initial viral load was more than three times greater 
in men than in women (51 000 copies/mL vs. 15 000 cop- 
ies/mL), but men and women had similar CD4 cell counts 
and progressed to AIDS at a similar rate. According to the 
recommendation that treatment should begin when the 
viral load reaches 20 000 copies/mL, 74% of men but only 
37% of women would have been eligible for treatment at 
the first postseroconversion visit. If treatment were initi- 
ated only when the viral load was greater than 20 000 
copies/mL, many women who would benefit from therapy 
would not have been treated. 
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When Should Antiretroviral Treatment Begin? 

Phillips AN, Staszewski S, Weber R, et al. HIV viral load response to 
antiretroviral therapy according to the baseline CD4 cell count and 
viral load. JAMA. 2001;286:2560-7. [PMID: 11722270] 


Does delaying the start of antiretroviral therapy compro- 
mise the therapeutic response in patients with HIV infec- 
tion? To answer this question, Phillips and colleagues fol- 
lowed more than 3200 previously untreated HIV-positive 
patients for a median of 30 months during treatment with 
at least three drugs. In 85% of patients, viral load decreased 
to less than 500 copies/mL. Neither a lower baseline CD4 
cell count nor a higher viral load at baseline was associated 
with a less favorable virologic outcome. Viral suppression 
took longer in patients whose baseline viral load exceeded 
100 000 copies/mL. These findings imply that delaying 
treatment may not jeopardize HIV suppression. 

Another study (4) demonstrated consistently low rates 
of progression to AIDS or death in 1219 newly treated 
HIV-positive men who were given triple-drug therapy. 
The crude AIDS-related mortality rate was 6.7%. In mul- 
tivariate analysis, only the baseline CD4 cell count was 
significantly associated with mortality. Compared with pa- 
tients whose CD4 cell counts were 200 cells/mm? or 
greater, patients with counts less than 50 cells/mm? were 
6.7 times more likely to die and those with counts of 50 to 
199 cells/mm? were 3.4 times more likely to die. 

Together, these studies tell us that it is reasonable to 
delay HIV therapy until the CD4 cell count approaches 
200 cells/mm?, regardless of the virus level in plasma. 





Treatment: Effects and Side Effects 


infusing Activated Proteln C Reduced Septic Deaths, but at 
a Price 

Bernard GR, Vincent JL, Laterre PF, et al. Efficacy and safety of 
recombinant human activated protein C for severe sepsis. N Engl 
J Med. 2001;344:699-709. [PMID: 11236773] 


The activated form of protein C, a serine protease made in 
the liver, has antithrombotic and anti-inflammatory prop- 
erties and promotes fibrinolysis. Serum levels of activated 
protein C decrease in sepsis. In previous studies, recombi- 
nant human activated protein C, also known as drotreco- 
gin-a, has dose-dependently reduced levels of markers for 
coagulation and inflammation in patients with severe sep- 
sis. Bernard and colleagues' randomized, double-blind, pla- 
cebo-controlled trial assigned 1690 patients with systemic 
inflammation and organ failure from acute infection to a 
96-hour infusion of drotrecogin-a (24 pg/kg of body 
weight per hour) or placebo. The lungs and abdomen were 
sites of infection in nearly three fourths of patients, and 
about the same proportion had two or more dysfunctional 
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organs or systems. The mortality rate was 31% in placebo 
recipients and 25% in patients given drotrecogin-a. The 
relative risk for death declined by 19.4% (CI, 6.6% to 
30.5%), while the absolute risk decreased by 6% (P= 
0.005). The authors estimated that 1 life would be saved 
for every 16 patients treated. Severe adverse events were 
similar in the two groups, except that serious bleeding was 
more frequent in actively treated patients (3.5% vs. 2.0%) 
and occurred during the infusion period. 

This study was stopped early because of the substantial 
difference in mortality between groups. Drotrecogin is one 
of a group of drugs called “cogins” (for coagulation and 
inflammation). It has been approved by the Food and 
Drug Administration and commercially released. In this 
trial, the agent helped only the most seriously ill patients. 
It is important to note that the study design excluded pa- 
tients at an increased risk for bleeding, such as those who 
had recently undergone surgery or those requiring dialysis. 
Whether postmarketing studies will affirm the utility of 
activated protein C treatment is unknown. The treatment 
costs almost $7000 per course, and hospitals will have to 
use strict criteria for treatment. The increased risk for 
bleeding is especially troubling because, with two excep- 
tions, bleeding in particularly dangerous sites (12 instances 
of intracranial, intrathoracic, and retroperitoneal bleeding) 
occurred only in actively treated patients. 


Caspofungin Is a Novel Antifungal Agent 

Caspofungin, the first of a new class of antifungal drugs 
called echinocandins, is active in vitro and in vivo against 
Aspergillus species and all clinically important Candida spe- 
cies. These drugs inhibit the synthesis of essential parts of 
the fungal cell wall. Caspofungin must be given intra- 
venously; the suggested initial dose is 70 mg, followed by 
50 mg/d. The dose need not be adjusted in patients who 
have renal failure or are receiving dialysis. Co-treatment 
with several drugs, such as rifampin, phenytoin, carbamaz- 
epine, and dexamethasone, reduces circulating levels of 
caspofungin by about 20%. Thus, the maintenance dose 
should be 70 mg (5). Cyclosporine, in contrast, increases 
caspofungin levels by 35%. 

Caspofungin appears to be a safe antifungal agent with 
no apparent nephrotoxic effects. About 15% of patients 
taking the drug have mild increases in aminotransferase 
activity. In 2001, the Food and Drug Administration ap- 
proved caspofungin as a second-line agent for invasive as- 
pergillosis. The drug should also prove to be an effective 
treatment for candidiasis (5, 6). This agent should be es- 
pecially useful in patients with life-threatening fungal in- 
fection who cannot tolerate amphotericin B or who harbor 


Candida species that are resistant to an azole drug. 
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Survey Found No Relation between Vaccinations and 
Multiple Sclerosis 

Confavreux C, Suissa S, Saddier P, et al. Vaccinations and the risk of 
relapse in multiple sclerosis. Vaccines in Multiple Sclerosis Study 
Group. N Engl J Med. 2001;344:319-26. (PMID: 11172162] 


Physicians have long been concerned that vaccination may 
either precipitate the onset of multiple sclerosis or promote 
relapse. Recent reports from France have suggested an in- 
creased risk for active multiple sclerosis following vaccina- 
tion against hepatitis B virus. Confavreaux and colleagues’ 
case-crossover study chronicled information on vaccina- 
tions for 643 European patients with multiple sclerosis 
who experienced a relapse from 1993 through 1997. The 
rate of reported vaccination within the past 12 months was 
15%, and nearly 95% of these reports were confirmec. The 
relative risk for relapse associated with any vaccination in 
the previous 2 months was 0.71 (CI, 0.40 to 1.26). The 
risk for relapse was not associated with vaccination against 
tetanus, hepatitis B, or influenza viruses. The investigators 
concluded that common vaccinations do not make multi- 
ple sclerosis more likely to relapse. Another well-designed 
study (7) gave no indication that the risk for either initial 
multiple sclerosis or relapse is associated with hepatitis B 
virus vaccination. Given the relatively small risk for relapse 
during the study period, the available data do not support 
an association between vaccination and multiple sclerosis; 
however, they do not exclude the possibility that a larger 
study or a longer study might show a small association. 
Both of these studies should reassure clinicians and the 
public that vaccines for hepatitis B virus and other infec- 
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tious agents are unlikely to cause multiple sclerosis in 
healthy individuals and will not precipitate relapse in pa- 
tients who have already received a diagnosis of multiple 
sclerosis. 


From Temple University Hospital, Philadelphia, Pennsylvania. 
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Novel Insights in the Congenital Long QT Syndrome 


Xander H.T. Wehrens, MD; Marc A. Vos, PhD; Pleter A. Doevendans, MD; and Heln JJ. Wellens, MD 


Background: The congenital long QT syndrome Is a potentially 


. fatal, inherited cardlac syndrome. Early diagnosis and preventive 


treatment are Instrumental to prevent sudden cardlac death In 
patients with the congenital long QT syndrome. 


Purpose: To review new insights In genetics and cellular elec- 
trophyslology, as well as the current understanding of the clinical 
diagnosis and treatment of the congenital long QT syndrome. 


Data Sources: Authors’ personal databases and search of 
PubMed database from 1966 to 2001. 


Study Selection: Experlmental and clinical studies on the con- 
genital long QT syndrome. 


Data Extraction: Data from peer-reviewed studies were man- 
ually extracted, classifled, and summarized. 


Data Synthesis: The congenital long QT syndrome Is character- 
ized by abnormally prolonged ventricular repolarization, whlch 
predisposes patients to syncope, ventricular arrhythmias, and sud- 
den cardiac death. The recent discovery of mutations In genes 





O- the past decade, the discovery of mutations in 
genes encoding ion channels (1) has helped research- 
ers to better understand the mechanism of the congenital 
long QT syndrome, an inherited disease characterized by 
prolonged ventricular repolarization and a propensity for 
life-threatening ventricular tachyarrhythmias resulting in 
syncope and sudden death (2). Current estimates suggest 
that 1 in 10 000 persons are gene carriers and that the 
congenital long QT syndrome causes 3000 to 4000 sudden 
deaths in children and young adults each year in the 
United States (3). The two major clinical syndromes char- 
acterized on the basis of the genetic transmission pattern 
are a more common autosomal-dominant form (the 
Romano- Ward syndrome) with a pure cardiac phenotype 
(&, 5) and a rarer autosomal-recessive form (the Jervell and 
Lange-Nielsen syndrome) characterized by the association 
with congenital neuronal deafness (6). The congenital long 
QT syndrome occurring secondary to electrolyte distur- 
bances or drug therapy is called the acquired long QT 
syndrome (7). 

As a consequence of the genetic information, it be- 
came clear that what has been classified under the unifying 
name “long QT syndrome" actually represents many dif- 
ferent diseases caused by ion channel mutations; these mu- 
tations produce alterations in ionic currents, leading to the 
same result: prolonged ventricular repolarization (8). In 
addition, the first ion channel gene mutations and poly- 
morphisms that predispose people to drug-provoked QT 
interval prolongation and ventricular arrhythmias have 
been identified (9, 10). 

In this review, we classify the forms of the congenital 
long QT syndrome; discuss the proposed explanations of 


encoding lon channels has Improved our understanding of the 
cellular origin of this condition. The congenital long QT syndrome 
may result from Inherited defects In cardlac K* and Na* channels, 
which both result In prolongation of the ventricular action poten- 
tial. The dlagnosis is based on electrocardiographic and clinical 
criterla. Genetic screening of symptomatic patients or asymptom- 
atic family members may Identify patients at risk for life-threat- 
ening ventricular arrhythmias. B-Blocking agents are the mainstay 
of treatment. Certain patients may also benefit from a pacemaker 
or implantable cardioverter defibrillator. Recent studies suggest 
that genotype-specific treatment of the congenital long QT syn- 
drome will be feasible In the near future. 


Conclusions: The congenital long QT syndrome Is a potentially 
life-threatening condition caused by mutations In genes encoding 
cardiac lon channels. Better understanding of the mechanisms 


responsible for this condition will guide genotype-specific therapy 
In the near future. 


Ann intem Med. 2002;137:981-992. 
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the cellular electrophysiology of the syndrome; review the 
clinical characteristics of the syndrome; and discuss the 
identification and management of patients with the con- 
genital long QT syndrome, including novel approaches, 
such as genotype-specific therapies. 


METHODS 

We searched the PubMed database for literature on 
the congenital long QT syndrome, focusing on advances in 
four areas: forms of the congenital long QT syndrome, 
explanations of the cellular electrophysiology of the syn- 
drome, clinical characteristics of the syndrome, and iden- 
tification and management of patients with the congenital 
form of the syndrome. We manually extracted, classified, 
and summarized data from peer-reviewed studies. 


GENETICS OF THE CONGENITAL LONG QT SYNDROME 
Genetic linkage mapping of the autosomal-dominant 
Romano-Ward syndrome has so far identified loci on six 
chromosomes (LQTI to LQT6) (11-17). The autosomal- 
recessive variant (the Jervell and Lange-Nielsen syndrome) 
arises in individuals who inherit abnormal KCNQI 
(= KvLQTI) or KCNEI (= minK) alleles from both par- 
ents (LQT1, LQT5). The abnormal gene can be the same 
(usually in consanguineous families) or different (so-called 
compound heterozygosity) (18). Parents of individuals 
with the Jervell and Lange-Nielssen syndrome are het- 
erozygous for long QT syndrome mutations but are usually 
(but not always) asymptomatic (19). Most long QT syn- 
drome genes encode K* channels; the exception is the 
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REVIEW nem Long QT Syndrome 


Figure 1. Ventricular action potential and electrophysiologic 
effects of the congenital long QT syndrome ion channel 
mutations. 
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A. The ventricular action potential is initiated by current flow through 
cardiac Na“ channels (depolarization, phase 0). Early repolarization 
(phase 1) is caused by the K^ current Lj. The action potential plateau 
phase (phase 2) is maintained by Ic, 4, lgo and Ij, currents, and late 
repolarization (phase 3) is caused by current flow through Ig, and Ig, 
channels. The dotted line represents action potential prolongation, as can 
be observed in the congenital long QT syndrome. B. Top. In case of 
LQT3, most mutations in the $C/V5A gene cause a small noninactivating 
sodium current that remains active during the action potential plateau 
phase (dotted line) and provides an additional depolarizing current, which 
prolongs repolarization. B. Middle. The KCNQ! gene encodes the 
slowly activating delayed rectifier K* channel, which conducts the Ix, 
current. In case of LOT] (dotted line), reduced Ig, activity leads to action 
potential prolongation. B. Bottom. The KCNH2 gene encodes the rap- 
idly activating delayed rectifier K” channel, which conducts the Ig, cur- 
rent. In LQ72, a reduction of Ig, causes prolongation of the repolariza- 
tion phase (dotted line). 


LQT3 gene (SCNS5A), which encodes the cardiac Na” 
channel (current indicated by Ina ) (20). 

Mutations in either the a-subunit encoded by 
KCNQI (LQTI) or the B-subunit encoded by KCNEI 
(LQT5) can cause defects in the I, current. Similarly, mu- 
tations in the LQ72 (KCNH2 = HERG) and LQT6 
(KCNE2 = MiRPI) genes encoding the a- and B-subunits 
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of the rapidly activating delayed rectifier K* channel Ig, re- 
spectively, may cause the congenital long QT syndrome (17). 


FUNCTIONAL CONSEQUENCES OF THE CONGENITAL 
Lonc QT SvupROME MUTATIONS 


The channels carrying the Ij, and Ij, potassium cur- 
rents are multimeric (15, 16); alleles from both parents are 
thought to contribute to the channel complexes (21). By 
using heterologous expression systems such as Xenopus oo- 
cytes or mammalian cell lines, mutations in KCNQI/, 
KCNEI, KCNH2, or KCNE2 expressed alone or in com- 
bination with wild-type alleles typically exhibit a “loss of 
function" (Figure 1). The total current carried by the de- 
fective potassium channel complexes is impaired by re- 
duced gating or modified channel kinetics. Because potas- 
sium channels are tetrameric proteins, there is also the 
potential for the presence of a single (or more) mutant 
subunit in a tetramer to disrupt the function of the remain- 
ing wild-type subunits (so-called dominant-negative effect) 
(22-25). 

Mutations in the cardiac Na^ channels linked to 
LQT3 generally promote additional Na” channel activity 
during the plateau phase of the action potential, leading to 
an extra component of inward current (26, 27). This ad- 
ditional inward current would be expected to prolong re- 
polarization and therefore underlie the phenotype in carri- 
ers of these SCN5A mutations (8, 28). However, this gain- 
of-function persistent Na^ current is not observed in all 
SCN5A mutations (29), which implies that heterogeneity 
in arrhythmogenic mechanisms exists among Na” channel- 


related long QT syndrome (30, 31). 


CLINICAL CHARACTERISTICS 


The International Long QT Syndrome Registry was 
started in 1979 to study epidemiologic and genetic charac- 
teristics prospectively (32-35). Among (symptomatic) pro- 
bands, 50% had experienced a first cardiac event by 12 
years of age, and by age 40 years the proportion had in- 
creased to almost 90% (35). Multivariate analysis identi- 
fied the following independent risk factors for syncope or 
sudden cardiac death: congenital deafness, history of syn- 
cope, female sex, documented torsade de pointes or ven- 
tricular fibrillation, age at first episode, and the long QT 
syndrome gene affected (34-37). The duration of the cor- 
rected QT interval (QTc) was independently associated 
with the risk for syncope or sudden death during follow-up 
(35). These results are in line with the finding that prolon- 
gation of the QT interval in an apparently healthy popu- 
lation (38, 39) correlates to an increased risk for death. 
Whether the QTc variability over time correlates with 
death remains unknown (40). 


The Influence of Age and Sex 
Since the duration of QT interval is shorter in men 
than women (41-46), QT prolongation could be diag- 
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nosed more often in women. However, after the introduc- 


tion of the 1993 diagnostic criteria for the congenital long 


QT syndrome (Table 1) that define sex-specific criteria for 
QT duration, such bias leading to a female predominance 
is less likely. Nevertheless, clinical studies consistently re- 
port a female predominance (34, 35, 45). In men, the risk 
for first cardiac events is typically higher in childhood and 
decreases after puberty, probably because of a regression of 
QTc duration (42, 44, 45, 49, 50). 


The Influence of Pregnancy 

Probands with the congenital long QT syndrome are 
at significant risk for cardiac events during the postpartum 
period; nearly 10% of probands in the study by Rashba 
and colleagues (51) experienced their first cardiac event 
during the postpartum period. The most important factors 
contributing to this risk may be related to an increase in 
sympathetic activity (2, 52) or to increased levels of estro- 
gen and progesterone that directly or indirectly influence 
the number and function of mutant ion channel proteins 
(53, 54). Treatment with B-blockers can reduce the risk for 
cardiac events (51). 


IDENTIFICATION AND MANAGEMENT OF PATIENTS WITH 
THE CONGENITAL LONG QT SYNDROME 

| Sudden death or a history of unexplained syncope in a 
child or young adult can bring the patient or family mem- 
ber to the clinician’s attention. The clinician should per- 
form electrocardiography (ECG) and interview the patient 
for a family history of syncope and sudden cardiac death. 
Many mutation carriers are asymptomatic even though 
they display ECG characteristics of the congenital long QT 
syndrome. Another group consists of individuals who have 
been identified as mutation carriers who do not have symp- 
toms or ECG features (21) or intermittently display elec- 
trocardiographic signs. We recommend genetic analysis or 
referral to a specialized combined genetic—cardiology out- 
patient clinic for these patients because the study of con- 
genital long QT mutations may improve understanding of 
the pathophysiology of the disease and may help to develop 
mutation-specific therapies in the near future (55). In ad- 
dition, a group of patients carries ion channel mutations or 
polymorphisms that predispose the patients to the drug- 
induced long QT syndrome (9). The following paragraphs 
discuss identification and management of these subgroups. 


Patients with Symptoms of the Congenital Long 
QT Syndrome 
Symptoms 

Inheritance of an affected gene is suggested by vertigo, 
syncopal attacks, cardiac arrest, and unexplained sudden 
cardiac death among immediate family members and by 
family members with definite long QT syndrome. Neurally 
mediated syncope and epileptic seizures are the most com- 
mon differential diagnoses (56). A careful history of symp- 
toms and signs can often clarify this diagnostic dilemma. 
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Table 1. Diagnostic Criteria for the Congenital Long 
QT Syndrome* 





Criteria Points 


Electrocardiographk findings 
Corrected QT interval 
z480 mst 
460-480 mst 
450-460 mst (In males) 
Torsade de pointest 
T-wave alternans 
Notched T wave In 3 leads 
Low heart rate for age 
Clinical history 
Syncope 
With stress 2 
Without stress 1 
Congenital deafness 0.5 
Famlly history 
Family members with "definite" long QT syndrome] 1 
Unexplained sudden cardiac death at age <30 y among 
immediate family members . 0.5 


Q — — Rh — NU 





* Adapted from Schwartz PJ et al. Circulation. 1993;88:782-4 (47), with permission. 
+ Corrected QT calculated with Bazett formula (QTc = QT/A/RR). 


+ No points if patient is taking drugs to favor QT prolongation. 

§ Resting heart rate below second percentile for age (48). 

| The same family member cannot be counted in both family history criteria. 

fl “Definite” long QT syndrome is score 24. Scoring: $1 point = low probability 
of long QT syndrome; 2-3 points = intermediate probability. 


Sudden cardiac death during sleep should also raise suspi- 
cion of the congenital long QT syndrome, particularly the 
LQT3 phenotype (57). 

The clinical course of the congenital long QT syn- 
drome is largely influenced by the gene affected (36). By 
age 15 years, almost 60% of patients with LQTI have had 
a cardiac event (syncope, cardiac arrest, or sudden cardiac 
death) compared with fewer than 10% of patients with 
LQT3 (36, 37). The number of cardiac events that oc- 
curred up to age 40 years was also higher in patients with 
LQTI1 (63%) or LQT2 (4696) than in patients with LQT3 
(18%). In contrast, the likelihood of death during a cardiac 
event was much higher in patients with LQT73 (20%) than 
in those with LQT1 and LQT2 (4%) (36) (Table 2). Be- 
cause of the low number of patients, no data are yet avail- 
able for patients with LQT4, LQT5, and LQTS. 


Triggers for Syncopal Events 

In patients with the congenital long QT syndrome, 
episodes of sudden loss of consciousness are almost always 
due to torsade de pointes arrhythmias (59). Torsade de 
pointes is a polymorphic ventricular arrhythmia showing a 
peculiar ECG pattern characterized by a continuous twist- 
ing of the QRS axis around an imaginary baseline (60). An 
important characteristic of torsade de pointes is its poten- 
tial for self-termination or deterioration into ventricular 
fibrillation. This explains why affected patients often sur- 
vive several syncopal attacks before succumbing to a fatal 
one. Recently it has become evident that triggers for ar- 
rhythmic episodes and syncope also depend on the specific 
long QT syndrome gene affected (Table 2) (37, 61-63). 
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Table 2. Clinical Characteristics in Common Genotypes cf Congenital Long QT Syndrome* 





Characteristic 


Gene mutated 


Current affected lks 


Estimated prevalence, % 42 
Events occurring with exercise or emotional stress, % 97 
Exercise-related trigger +++ 
Other triggers Diving 
Events before age 10 y, % 40 
Events before age 40 y, % 63 
Median age at first event, y 9 


Mean corrected QT interval, ms 
QT shortening with exercise 
Efficacy of B-blockade to prevent events qup 
Efficacy of mexilletine to shorten QT interval — 





KCNQ1 (= KvLQT?) 


490 £ 43 
Below normal 


Genotype 

LQT2 LQT3 
KCNH2 (= HERG) SCN5A 
le Ina 

45 8 

51 39 

* * 

Loud noise Sleep/rest 
16 2 

46 18 

12 16 
495 + 43 510 + 48 
Normal Below normal 
++ + 





* 






Adapted from Wilde AA, Roden DM. Circulation. 2000;102 
++ = moderate association; + = weak association; — = no effe 


In I,,-related long QT syndrome (LQTI1), exercise- 
and stress-related events dominate the clinical picture (50, 
61, 64, 65), which is related to activation of the lg, current 
by adrenergic stimulation (66). Diving and swimming, as 
triggers, are almost exclusive for patients with LQ77 (37, 
62). Patients with LQ73-associated Na^ channel muta- 
tions are at particularly high risk at rest or asleep because 
their QT interval is excessively prolonged at slow heart 
rates (65, 67). This clear distinction between LQT7 and 
LQT3 with respect to exercise-related triggers does not 
hold for patients with LQ72, who tend to display events 
both at rest and during exercise (61). However, events pro- 
voked by auditory stimuli, such as an alarm clock or tele- 
phone ringing, almost exclusively occurred in patients with 
LQT2 (37, 61, 62, 68, 69). No data are yet available for 
patients with LQ74, LQTS, and LQT6. 


Treatment Options 

Symptomatic individuals require treatment (34, 35, 
70). It is important to inform patients and their parents 
about the importance of adherence, as nonadherence ex- 
poses patients to increased risk for cardiac events. Frequent 
counseling of young patients can motivate them to con- 
tinue to take their medication while they are asymptom- 
atic. On the basis of observations that physical and emo- 
tional stress are important triggers for cardiac events in 
patients with the congenital long QT syndrome (LQTI 
and LQT2) (37, 61, 63), nonmedical treatment should also 
include lifestyle advice and information on certain drugs to 
avoid because of their potential to prolong QT intervals. 
Competitive sports should be generally discouraged, but 
patients usually tolerate recreational sports that do not 
cause sudden increases in heart rate. Finally, patients are 
instructed on how to respond to excessive electrolyte loss, 
for example, during diarrhea or excessive perspiring. Pa- 
tients are advised to take drinks that contain minerals, such 
as potassium. 

B-Blocker Therapy: Administration of B-blocking 
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796-98 (58), with permission. Clinical data derived from reference 36. +++ = strong association; 


drugs is very effective in preventing ventricular arrhythmias 
in the long QT syndrome, although the response is geno- 
type dependent (5, 71-74). The 10-year mortality rates 
among symptomatic patients decreased from approxi- 
mately 50% in patients with the congenital long QT syn- 
drome who were not treated to less than 5% after these 
patients were routinely prescribed B-blocker therapy (34, 
35). A recent retrospective study by Moss and colleagues 
(70) among 869 patients with the congenital long QT 
syndrome revealed a statistically significant reduction in 
the rate of cardiac events in both probands and affected 
family members after initiation of B-blocker therapy. In 
patients with aborted cardiac arrest before B-blocker ther- 
apy, the probability of aborted cardiac arrest or sudden 
death was 6.6% when B-blockers were used (70). In pa- 
tients with recurrent cardiac symptoms or aborted cardiac 
arrest, B-blocker therapy might not completely prevent 
sudden cardiac death, and implantable cardioverter de- 
fibrillator (ICD) therapy is warranted for these high-risk 
patients. An important criticism of this study is its retro- 
spective nature and lack of evidence that patients contin- 
ued to take their B-blockers. After it became clear that the 
congenital long QT syndrome is caused by ion channel 
mutations and not by imbalance of the cardiac autono- 
mous nervous system, the rationale for performing left car- 
diac denervation has become less obvious. 

Cardiac Pacing: Because the onset of torsade de 
pointes arrhythmias in patients with the congenital long 
QT syndrome has been associated with bradycardia or 
pauses during sinus rhythm (75-77), permanent cardiac 
pacing has been recommended as an adjuvant to B-blocker 
therapy in patients who also have bradycardia or atrioven- 
tricular conduction disturbances (78-83) or in carriers of 
SCN5A mutations, who usually have slow heart rates (84, 
85). In addition, cardiac pacing can be an important adju- 
vant therapy in patients in whom f-blockers and left stel- 
late ganglionectomy have proven inefficacious, even if bra- 
dycardia or conduction disturbances are not present (86). 
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Cardiac pacing should be aimed at preventing 1) bradycar- 
dia, by using a relatively high lower rate limit (2:80 beats/ 
min), and 2) pauses, by using pause-prevention pacing al- 
gorithms, such as rate-smoothing. Viskin (84) reviewed 
applications of cardiac pacing. 

Implantable Cardioverter Defibrillators: Implantable 
cardioverter defibrillators are increasingly being used to 
prevent sudden cardiac death (87, 88). Aborted sudden 
cardiac death and recurrent symptoms during combined 
B-blocker and pacemaker therapy are the most frequent 
indications for ICD implantation (87—89). Since the ICD 
does not alter the underlying substrate leading to arrhyth- 
mias, initiating or continuing B-blocker therapy is recom- 
mended (90). f 

Toward a Genotype-Specific Therapy for Symptomatic 
Patients: Clinical and experimental studies have recently 
supported the emerging sense that gene-specific therapy 
might be feasible for some forms of the congenital long 
QT syndrome. One of the first studies showed that pa- 


. tients with LQ73 shorten their QT interval more in re- 


sponse to a Na* channel blocker (mexiletine) compared to 
patients with LQTI and LQT2 (91). Because most patients 
with LQTl experience syncopal events during exercise, 
they should avoid competitive sports. As diving and swim- 
ming are particularly strong triggers for cardiac events in 
patients with LQTI1, these activities should be strongly dis- 
couraged (37, 62, 92). Patients with LQ72 should be ad- 
vised to remove sources of loud noise from their direct 
environment (such as alarm clocks and telephones). 

Patients with LQTI and LQ7T2 genotypes typically 
benefit from -blocker therapy (37, 70). Because the am- 
plitude of Iy, increases when extracellular potassium con- 
centrations are increased (93, 94), researchers have at- 
tempted to increase K* levels in patients with LQ72 by 
intravenously infusing potassium or administering the di- 
uretic spironolactone (95). Indeed, QT intervals have been 
statistically significantly shortened in patients with LQ72 
(96) but also in patients with LQT1 (97). Potassium sup- 
plementation is however, hindered by difficulties in 
achieving sufficiently high K" concentrations with long- 
term oral therapy (98). On the other hand, nicorandil, a 
K* channel opener, has normalized repolarization abnor- 
malities induced by epinephrine infusion in patients with 
LQTI (99). 

A beneficial effect of B-blocker therapy has not been 
demonstrated for patients with LQT3 (37, 70). Since pa- 
tients with LQ73 are at higher risk at slow heart rates, they 
may benefit from pacemaker therapy. Several clinical and 
experimental studies suggest a beneficial effect of Na* 
channel blockers, such as lidocaine—mexiletine (91, 100, 
101), tocainide (100), or flecainide (85), in patients with 
LQT3, although long-term follow-up data are not available 
yet. However, flecainide may cause ECG changes reminis- 
cent of the Brugada syndrome (familial idiopathic ventric- 
ular fibrillation) in many patients with LQ73 (102). The 
Brugada syndrome is characterized by right bundle-branch 
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block and ST-segment elevation in the right precordial 
leads on the ECG and may lead to ventricular fibrillation 
and sudden cardiac death (103). The effect of the flecain- 
ide-induced changes, which might suggest the introduction 
of a different arrhythmogenic substrate, is unknown. A 
further therapeutic differentiation based on the specific 
mutations in the affected gene can be expected in the near 
future. 


Patients without Symptoms but with ECG Characteristics 
Suggestive of the Congenital Long QT Syndrome 

Some individuals are not identified on the basis of 
their symptoms but because of typical electrocardiographic 
features suggestive of the congenital long QT syndrome. 
The principal diagnostic hallmark of the congenital long 
QT syndrome is lengthening of the QT interval on the 
12-lead ECG. Because the QTc value is often not suffi- 
ciently long to make or exclude the diagnosis in borderline 
cases, Schwartz and colleagues (47) developed an elaborate 
point scoring system that goes beyond QTc duration 
(Table 1). , 


QT Prolongation 

QT interval prolongation is usually most easily iden- 
tified in leads II, V1, V3, or V5, but all 12 leads should be 
examined to identify the longest QT interval (104—106). 
Despite ongoing criticism, the Bazett correction formula 
(QTc = QT/\/RR) for heart rate continues to be useful 
(41, 47, 104, 105). The cut-off value commonly used was 
a QTc interval of 440 ms or greater, but more recent geno- 
type-phenotype correlations indicated that greater than 
460 ms was more appropriate (37, 50). Indeed, 4096 of 
carriers of LQTI and LQT2 mutations show QTc values 
(410—470 ms) that overlap with those of noncarriers (36, 
45). In this QTc range, phenotypic diagnosis from the 
ECG becomes imprecise and genetic studies help diagnose 
the congenital long QT syndrome. When a QTc of 460 ms 
or greater is used, the positive predictive accuracy for the 
congenital long QT syndrome is 9696 in women and 9196 
in men; almost 10096 positive predictive accuracy for the 
congenital long QT syndrome can be achieved at a QTc of 
470 ms or greater in men and a QTc of 480 ms or greater 
in women (50). Finally, QTc intervals tend to be longer in 
patients with LQ73 than in patients with LQTI and 
LQT2 (36, 37, 45). 


QT Interval Dispersion : 

The second ECG characteristic is QT interval disper- 
sion, which can be measured as a lead-to-lead variability in 
QT intervals (107—109). It is debated whether this phe- 
nomenon reflects regional differences in ventricular repo- 
larization times (110, 111). In normal individuals, the dif- 
ference between maximum and minimal QT intervals 
measured on the standard resting ECG has varied between 
48 + 18 ms (104) and 54 + 27 ms (112) (mean + SD). 
In patients with the congenital long QT syndrome, how- 


17 December 2002| Annals of Internal Medicine | Volume 137 * Number 2|ees 





REVIEW Congenital Long QT Syndrome 


ever, regional dispersion of ventricular repolarization times 
has ranged from 93 £ 39 ms to 185 = 26 ms (107, 108, 
112, 113). In patients with the congenital long QT syn- 
drome, QT dispersion may correlate with the risk for ven- 
tricular arrhythmias (107, 114), whereas a reduction in 
dispersion of the QT interval could be used as a marker of 
therapeutic efficacy (109). 


T-Wave Structure 

The congenital long QT syndrome alters not only the 
duration of repolarization (QT interval) but also its struc- 
ture (115). The most typical presentation of the T wave 
may be biphasic (116) or notched (77, 116, 117) and is 
most prominent in the precordial leads (116, 117). In ad- 
dition, T-wave alternans is an infrequently recorded highly 
arrhythmogenic ECG finding with transient. beat-to-beat 
changes in amplitude, shape, and polarity of the T wave 
during sinus rhythm without concomitant QRS changes 
(118-120). 


Bradycardia and Sinus Pauses 

Signs of sinus node dysfunction, such as sinus brady- 
cardia or sinus pauses (72, 121, 122), and lower-than- 
expected heart rate during exercise have been reported (35, 
123-125). Slow heart rates are particularly striking in 
younger children (124). During submaximal exercise test- 
ing, many patients with the congenital long QT syndrome 
reach a heart rate lower than that achieved by healthy con- 
trols matched by sex and age (126, 127). Sinus pauses may 
play a role in the initiation of pause-dependent torsade de 
pointes arrhythmias (75, 76, 128). The congenital long 
QT syndrome might also be complicated by atrioventricu- 
lar conduction disturbances, which are generally associated 
with poor prognosis (52, 83, 125). 


Electrophysiologic Testing 

Wellens and colleagues (129) performed one of the 
first comprehensive electrophysiologic studies in patients 
with the congenital long QT syndrome. The absence of 
inducibility by programmed stimulation indicates that the 
arrhythmias in the congenital long QT syndrome are prob- 
ably not the result of reentrant circuits, but reentry prob- 
ably plays a role in the perpetuation of torsade de pointes 
arrhythmias in the congenital long QT syndrome. It is 
therefore generally believed that electrophysiologic studies 
using one or more premature stimuli during ventricular 
pacing are of limited value in the diagnosis and treatment 
of patients with the congenital long QT syndrome (130, 
131). On the other hand, torsade de pointes might be 
inducible using short-long-short sequences (76, 132). In 
addition, changes in heart rate provoked by, for example, 
the Valsalva maneuver or electrophysiologic protocols may 
lead to clear changes in the T-wave or ventricular tachycar- 


dia (77). 
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Response to Exercise 

The standard resting ECG as a diagnostic criterion 
may misclassify members of families with the congenital 
long QT syndrome (50, 133, 134). Therefore, an exercise 
test might enhance diagnostic accuracy, because shortening 
of the QT interval was inadequate in patients with the 
congenital long QT syndrome (6, 67, 135-138). In addi- 
tion, a submaximal heart rate response during exercise has 
been reported (52, 126, 136). Swan and colleagues (133) 
recently found a reduced maximum heart rate during ex- 
ercise in patients with LQ77 but a normal heart rate in 
patients with LQ72. During recovery from exercise, pa- 
tients with LQTT showed an exaggeration of the QT in- 
terval prolongation compared with patients with LQT2 
(133). Finally, Schwartz and colleagues (91) reported that 
patients with LQ73 display a higher degree of QT interval 
shortening in response to increase in heart rate than pa- 
tients with LQ72 (Table 2). Holter monitoring may also 
be useful (139), bur well-defined criteria for QTc separa- 
tion of the congenital long QT syndrome from normal 
patients are not available. Studies have demonstrated that 
QT intervals up to 500 ms occur in a substantial percent- 
age of healthy individuals (140). Therefore, a QTc greater 
than 500 ms, particularly in association with T-wave ab- 
normalities, would appear to be necessary to support the 
diagnosis of the congenital long QT syndrome (56). 


Genotype-Specific ECG Phenotypes in the Congenital Long QT 
Syndrome 

The different time dependence and voltage depen- 
dence of the ionic currents involved in the congenital long 
QT syndrome are probably responsible for distinct ECG 
phenotypes that have been reported for the different geno- 
types. Initial studies by Moss and colleagues (36, 141) re- 
ported an association of certain T-wave patterns with 
LQT1, LQT2, and LQT3. Recently, Zhang and colleagues 
(142) recognized 10 typical ST-T wave patterns that are 
genotype-specific (4 LQTI, 4 LQT2, and 2 LQT3) (see 
Figure 2 for the most important ECG patterns). These 
ECG characteristics, however, cannot be used to diagnose 
the type of congenital long QT syndrome but are useful for 
selecting which gene to investigate first when performing 
genetic analysis. 


Treatment of Asymptomatic Patients with ECG Characteristics 
of the Congenital Long QT Syndrome 

Treatment of asymptomatic patients is still controver- 
sial because most patients with the congenital long QT 
syndrome will never experience symptoms (36, 37) and 
sudden death during the first syncopal episode is unlikely 
(36). Schwartz (90) recommended that while waiting for 
more definitive data, physicians should begin treatment for 
only the following asymptomatic patients: those with con- 
genital deafness; neonates and infants in the first year of life 
(because of the enhanced risk during the first months in 
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Figure 2. Genotype-specific electrocardiographic (ECG) pattern in the congenital long QT syndrome. 
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Top. The two most common LOTI ECG patterns: broad-based T-wave pattern (A) and normal-appearing T-wave pattern (B). Middle. The two most 
frequently encountered LQ72 ECG manifestations: obvious bifid T waves (A) and subtle bifid T wave with a second component on top of the T wave 
in limb and left precordial leads (8) (or, alternatively, the secord component on the downslope of T wave; not shown). Bottom. Most typical LQT3 ECG 
pattern: late-onset peaked/biphasic T-wave (4). Modified from Zhang et al. Circulation. 2000;102:2849-55 (142), with permission, 





life); siblings of children who have already died suddenly; 
patients with documented evidence of T-wave alternans; 
patients whose QTc exceeds 600 ms; and patients with 
manifest anxiety or patients explicitly requesting treatment. 


Mutation Carriers without Symptoms or ECG 
Characteristics of the Congenital Long QT Syndrome 
Approximately 10% of all mutation carriers have a 
normal QTc interval less than 440 ms (142). However, 
only 2% of all carriers of the congenital long QT syndrome 
mutation have a normal ST-T wave pattern with a normal 
QT interval. Priori and colleagues (143) showed that in 
some families, penetrance of clinical symptoms and QT 
interval prolongation may be as low as 25%. This implies 
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that family members considered normal on clinical and 
ECG grounds could be silent gene carriers displaying a 
very mild phenotype (19). They would be unexpectedly at 
risk for generating affected offspring and perhaps also of 
developing torsade de pointes arrhythmias if exposed to 
either cardiac or noncardiac drugs that block potassium 
channels (9, 10). Molecular screening is therefore recom- 
mended in all family members of positively genotyped pa- 
tients (21). Few patients with the congenital long QT syn- 
drome without ECG abnormalities present with sudden 
death as their first symptom (105), although preliminary 
data suggest that sudden death can occur in silent gene 
carriers (144). Until more definitive data are available, con- 
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Table 3. Drugs Reported To Provoke Ventricular Tachycardia in 
the Presence of a Specific Mutation in One of the Long QT 
Syndrome Genes 





us 
Gene Channel Drug Use Reference 
KCNQ1 hes Mefloquine Antimalarial 147 
KCNQ1 lks Disopyramide Antiarrhythmic 147 
KCNQ1 hes Terfenadine Antihistamine 147 
KCNQ1 les Cisapride Cholinergic 10 

antagonist 

SCN5A Ina Halofantrine Antimalarial 448 
MiRP1 les Clarithromycin Antibiotic 16 
MiRP1 le Quinidine Antiarrhythmic — 9 
MiRP1 her Sulfamethoxazole ^ Antibiotic 9 
MIRP1 lo Procainamide Antiarrhythmic — 9 
MiRPT he Oxatomide Antihistamine 9 








servative management of silent gene carriers seems reason- 
able because the value of B-blocker therapy in this group of 
patients is still unknown. 


Patients Carrying Mutations or Polymorphisms 
Associated with Drug-Provoked Long QT Syndrome 

Some patients carry a predisposition for drug-induced 
torsade de pointes arrhythmias on the basis of the congen- 
ital long QT syndrome-related ion channel mutations (7, 
97, 145). These patients are usually clinically asymptom- 
atic until administration of a drug. A genetic predisposi- 
tion to drug-provoked long QT syndrome torsade de 
pointes can be caused by mutations in the KCNE2 subunit 
of the Ix, potassium channel (16, 146) or a mutation in the 
KCNQOQI subunit of the I, channel (10, 147) (Table 3). In 
addition, a polymorphism in the KCNEI gene (148), as 
well as two relatively common polymorphisms in KCNE2 
(allelic frequency in both cases around 1.6%), has been 
associated with quinidine- and erythromycin-induced long 
QT syndrome (9, 16). Drug-provoked long QT syndrome 
has also been linked to a mutation in SCNSA (149). In 34 
patients with drug-induced long QT syndrome, we de- 
tected two previously described mutations in ion channels. 
None of the additional polymorphisms resulted in amino 
acid changes in ion channel proteins (Doevendans and col- 
leagues. Personal communication). 

However, in most patients with the acquired long QT 
syndrome (78596), no ion channel mutations have been 
identified thus far. In this case, the acquired long QT syn- 
drome is thought to result from electrolyte disturbances; 
hypertrophy; or treatment with commonly used medica- 
tions, including some antiarrhythmic, antihistamine, anti- 
biotic, psychoactive, and gastrointestinal prokinetic agents 
(150). In patients without ion channel mutations, pro- 
arrhythmia is probably induced by block of the potassium 
current Ik, (151). Recent studies have clarified why so 
many structurally diverse compounds block KCNH2 chan- 
nels but not other potassium channels. Because the 
KCNH2 channel has a unique group of amino acids in the 
S6 domain that are not present in other voltage-gated K ^ 
channels (Kv? to Kv4), many drugs preferentially block 
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KCNH2 channels (9), placing patients at risk for cardiac 
arrhythmias. The acquired long QT syndrome occurs more 
often in females (152). 

Genetic diagnostic approaches in patients with the ac- 
quired long QT svndrome should be restricted to centers 
with sufficient experience in the genetic identification of 
these patients. The relevance of the polymorphisms is not 
clear yet, and there is no well-defined set of genes that have 
to be analyzed. A pragmatic approach is to provide a list of 
compounds that should not be used in the future and 
should be known to both mutation carriers and patients 
with the congenital long QT syndrome. 


SUMMARY 

The congenital long QT syndrome is a potentially life- 
threatening condition characterized clinically by prolonged 
QT intervals, syncope, and sudden cardiac death. The ab- 
normally prolonged repolarization is the result of muta- 
tions in genes encoding cardiac ion channels. The diagno- 
sis of the congenital long QT syndrome is based on 
clinical, ECG, and genetic criteria. B-Blocker therapy is 
important in the treatment of the congenital long QT syn- 
drome, although pacemakers and ICDs are useful for some 
patients. In the near future, mutation-specific treatment 
will probably become a novel approach to this potentially 
fatal syndrome. 
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Clinical records of 243 patients with smallpox consecutively ad- 
mitted to the Southampton Street smallpox hospital In Boston, 
Massachusetts, during the 1901-1903 epidemic were reviewed. 
Smallpox was divided Into five categories of varying severity; 47% 
of patients had varloloid, a relatively mild form of the disease 
usually occurring In previously vaccinated individuals with Incom- 
plete immunity. Survival Information Is available for 206 patients, 
of whom 36 (17.5%) died. Vaccination status, disease severity, 
and age were associated with survival, whereas sex, birthplace, 


and race were not. While full recovery often took weeks, most 
deaths occurred 7 to 14 days after the onset of symptoms, and all 
deaths occurred within 18 days of symptom onset. Smallpox was 
eradicated worldwide In 1977, but knowledge of the disease is 
essential because Its cause, varlola virus, is considered a potential 


blological weapon. 
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smallpox epidemic occurred in Boston, Massachusetts, 

from 1901 to 1903, with a total of 1596 reported 
cases and 270 deaths (1796) (1). Although more than 9596 
of reported smallpox cases in the United States during the 
20th century—including over 200 C00 cases in 1920 to 
1921——were caused by a mild variety of the disease, variola 
minor, the Boston epidemic was caused by the classic var- 
iola major form (2, 3). The cutaneous manifestations 
caused by variola minor and variola major are similar; how- 
ever, patients with variola minor have slightly smaller le- 
sions that evolve more rapidly, do not usually become se- 
riously ill, and have a mortality rate less than 1% (2, 3). 
Naturally occurring smallpox was eradicated in 1977, but 
awareness of the disease must be maintained because vari- 
ola virus remains a potential bioterrorism agent (4—6). We 
describe clinical manifestations of smallpox during Bos- 
ton’s last major epidemic and analyze factors associated 
with survival among patients admitted to one hospital. 


BACKGROUND 

Because few physicians today have seen a case of small- 
pox, a summary of its clinical course is warranted. Small- 
pox is usually spread person-to-person in virus-laden drop- 
lets expelled from the oropharynx. The infection begins 
with seeding of the virus in the upper respiratory tract and 
regional lymph nodes, followed by involvement of the skin 
and internal organs (3, 7, 8). After a 7- to 17-day incuba- 
tion period (mean, 10 to 12 days), clinical onset begins 
with a 3-day pre-eruptive stage that most commonly in- 
cludes fever, malaise, headache, and backache. The exan- 
them generally starts on the face and spreads over the body 
in a centrifugal distribution, with greater involvement of 
the face and extremities than the trunk. A hallmark of the 
smallpox rash is its monomorphic appearance, with lesions 
appearing essentially as a single “crop” and evolving to- 
gether through different stages as erythematous macules, 
papules, vesicles, pustules, and crusts. Vesicles often de- 
velop a central umbilication that persists into the pustular 
stage. The enanthem of smallpox appears as erythematous 
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macules that evolve into papules and vesicles and may in- 
volve the oropharynx, tongue, and nasal cavity. The rash 
resolves over 14 to 21 days, leaving disfiguring, pitted scars 
(with a predilection for the face) in more than half of 
typical cases of variola major. Complications of smallpox 
include encephalitis, pneumonitis, pneumonia, secondary 
cutaneous infection, arthritis, conjunctivitis, keratitis, and 
corneal ulceration (which can lead to blindness). 


DETENTION OF PATIENTS WITH SMALLPOX DURING 
THE EPIDEMIC 

All patients with smallpox in Boston during the epi- 
demic, except those considered too sick to be moved from 
their homes, were detained at the Southampton Street or 
Gallop's Island hospitals, which were operated by the city 
of Boston (9-11). The Southampton Street smallpox hos- 
pital served as the major smallpox isolation and treatment 
facility. The Gallop's Island quarantine facilities, in Boston 
Harbor, were hastily expanded when additional beds were 
needed in the fall of 1901. Beginning in November 1901, 
a portion of men with smallpox were sent to Gallop's Is- 
land, either directly or by transfer from the Southampton 
Street hospital, if they "could be moved with safety" (9). 
Removal to Gallop's Island was historically objected to by 
many Bostonians because they associated Gallop's Island 
with neighboring penal institutions (12). Female and pe- 
diatric patients were treated at the Southampton Street 
smallpox hospital; however, one woman in this study was 
transferred to Gallop's Island with her husband. In 1902, 
925 patients with smallpox were admitted to the 
Southampton Street smallpox hospital, with 142 of these 
subsequently transferred to Gallop's Island; 94 patients 
were directly admitted to Gallop's Island; and 5 patients 
remained at their homes (10). Milder cases tended to be 
sent to Gallop's Island. In 1902, the mortality rate was 
1196 at Gallop's Island compared with 2096 at the 
Southampton Street smallpox hospital (10). Patients with 
smallpox were strictly excluded from all other hospitals in 
the city; early in the epidemic, the Boston City Hospital 
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Figure 1. An example of clinical notes. 
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Clinical records were compiled in a single, bound book. Demographic 
information, smallpox types and vaccination history were recorded at the 
beginning of a patient's record (name, age, and marital status are not 
shown but were listed at the top of the page). The patient was a 43-year- 
old woman who was discharged “well” on 22 March 1902. (From clin- 
ical records of the Southampton Street smallpox hospital, Francis A. 
Countway Library of Medicine, Boston Medical Library, Boston.) 


was temporarily quarantined when two inpatients devel- 
oped the disease (13). 


METHODS 
Patient Records 

We reviewed clinical records of 243 patients with 
smallpox from the Boston epidemic. These patients were 
consecutively admitted to the Southampton Street small- 
pox hospital from 23 January to 3 April 1902. The medical 
records, recorded by Dr. Irving Reed Bancroft (1872- 


1963), are the only known existing records from the epi- 


demic (Figure 1) (14). Dr. Bancroft, a 1900 graduate of 


Harvard Medical School, trained as the resident physician 
at the Southampton Street hospital during the epidemic, 
and he continued in a career in dermatology after the ep- 
idemic (15, 16). Records were obtained from the Boston 


Medical Library in the Francis A. Countway Library of 


Medicine, Boston, where they were donated in 1974. We 
excluded patients who did not have smallpox but were 
admitted for quarantine because of exposure and one pa- 
tient who after admission was determined to have general- 
ized vaccinia. 
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Statistical Analysis 

The primary end point was survival duration, calcu- 
lated as the number of days from onset of symptoms until 
discharge alive or death, The probability of survival was 
calculated by using the Kaplan—Meier method; survival 
curves were stratified by the following variables: type of 
vaccination (“successful,” “recent ‘prima- 
ry," or "none"), disease severity, sex, age, race, or birth- 
place. In most instances, the confidence intervals for sur- 
vival probabilities at various time points were computed by 
using the Rothman method (17). When there were no 
failures in a subgroup of patients, the exact binomial con- 
fidence was formed about 10096, based on the number 
remaining at risk at that time point. Patients who were 
discharged alive were treated as censored observations after 
the date of their last evaluation. The log-rank test for ho- 
mogeneity among strata was used, with P values unad- 
justed for multiple comparisons. 

Vaccination was interpreted as "successful" if it had 
been administered more than 3 weeks before admission 
and evidence of a scar or “take” was described; an “unsuc- 
cessful" vaccination left no scar; and "none" refers to pa- 
tients with no history of vaccination. Patients with a *re- 
cent primary" vaccination had no history of successful 
vaccination but were vaccinated within 3 weeks of admis- 
sion. These patients were considered separately because 
they were likely infected at the time of their vaccination. 
Disease severity was defined as "mild" for varioloid cases, 
"intermediate" for variola vera cases, and "severe" for hem- 


"unsuccessful," 


Figure 2. Day 7 of the varioloid form of smallpox in a 
34-year-old man. 
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The patient had been successfully vaccinated in infancy and was dis- 
charged “well” 2 weeks later. (From clinical records of the Southampton 
Street smallpox hospital, Francis A. Countway Library of Medicine, Bos- 
ton Medical Library, Boston.) 
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Figure 3. Day 8 of variola vera in a 3.5-year-old girl with an 
unidentified nurse at the Southampton Street smallpox 
hospital. 














The patient had been unsuccessfully vaccinated 3 months before admis- 
sion. Pustules appear in the same stage (monomorphic)—a characteristic 
feature of smallpox. She was discharged “wel” 1 month later, although 
facial pitting was noted. (From clinical records of the Southampton 
Street smallpox hospital, Francis A. Countway Library of Medicine, Bos- 
ton Medical Library, Boston.) 


orrhagic disease. Race was considered black or nonblack. 
Birthplace was categorized as United States, Europe, or 
Canada (only two patients were categorized as “other” and 
were excluded from analyses involving birthplace). Thirty- 
three patients who were transferred to Gallop’s Island were 
excluded from survival analyses since all were transferred 
within 48 hours of admission and the outcome of their 
disease is unknown. In addition, one patient who died after 
secondary infection of her vaccination site (that is, not 
from smallpox) was excluded from smallpox survival anal- 
yses. 

After univariate analysis (Kaplan—Meier curves with a 
log-rank test evaluation), Cox proportional hazards models 
(18) were constructed to determine which covariates were 
important with respect to survival when considered jointly. 
A likelihood ratio test was also performed to identify 
whether type of vaccination or disease severity were impor- 
tant factors in survival after adjustment for demographic 
characteristics identified as having potential importance. 
Statistical analyses were performed by using SAS software, 
version 8 (SAS Institute, Inc., Cary, North Carolina). All 
reported P values are two sided. 


CLINICAL PRESENTATION 

At the time of the epidemic, the standard practice was 
to divide cases into five clinical categories. Varioloid, or 
mild disease, usually occurred in patients with a history of 
successful vaccination that modified the clinical course 
(Figure 2). Variola vera was typical smallpox (Figures 3 to 
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5), and the severe hemorrhagic forms—variola pustulosa 
hemorrhagica and purpura variolosa—were marked by pur- 
pura. The two hemorrhagic forms were distinguished by 
whether the purpura preceded (purpura variolosa) or fol- 
lowed (variola pustulosa hemorrhagica) the skin eruption. 
Variola sine eruptione was defined as constitutional symp- 
toms with few or no skin lesions (19). 

Of 230 patients for whom the form of smallpox was 
listed, 109 had varioloid disease, 117 had variola vera, 3 
had variola pustulosa hemorrhagica, and 1 had purpura 
variolosa. No patients were admitted with the diagnosis of 
variola sine eruptione. Eleven patients (7 with varioloid 
and 4 with variola vera) who had recently been vaccinated 
were given a concomitant diagnosis of “vaccinia,” a desig- 
nation that appears to have included patients with small- 
pox who had only a localized reaction to the vaccinia vac- 
cine. 

Patients with varioloid at the Southampton Street 
smallpox hospital were described as having fewer and 
smaller or “aborted” lesions. A 27-year-old woman with a 
mild case of varioloid was described: “Very light papular 
eruption. Fifteen—twenty [lesions] only on face and less 
severe on body . . . No constitutional disturbances or tem- 
perature" (14). A 2.5-year-old girl with variola vera, who 
had been unsuccessfully vaccinated 2 months earlier, was 


Figure 4. An unidentified nurse cleaning the eyes of a delirious 
45-year-old man with variola vera (date of onset uncertain). 














The patient had a history of successful vaccination in infancy. On dis- 
charge 1 month later, he was described as "well": “weak on legs but is 
apparently mentally sound .. . has one discharging boil on legs.” (From 
clinical records of the Southampton Street smallpox hospital, Francis A. 
Countway Library of Medicine, Boston Medical Library, Boston.) 
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Figure 5. A 23-year-old unvaccinated woman with variola vera. 
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described at the time of admission as follows: "Eruption is 
severe and prostration is great. Eruption is now in late 
papular stage and is nearly confluent on face. Is sparse on 
body especially on abdomen and is thicker on legs but still 
not entirely confluent" (14). Two days later the rash had 
evolved: "Eruption is vesicular and early pustular. [Skin] 
[i]s broken down and is excoriated in many places.” Four 
days after admission, and 1 day before the patient died, 
Bancroft wrote: “Pustular and crusted on face. Face is swol- 
len and eyes are closed. Pulse and temperature rising” (14). 
Subsequent classification systems would be proposed 
for smallpox (3, 7). The classification system listed by the 
World Health Organization in 1988 divided the disease 
into five types: hemorrhagic (early and late forms), ordi- 
nary, modified, flat, and variola sine eruptione. This was 
similar to the classification system used at the time of the 
epidemic, the main difference being the inclusion of the 
severe flat type of the disease, postulated to reflect a defi- 
cient cellular immune response to the virus. 
Complications described in the clinical notes included 
sepsis, lobar pneumonia, sublingual abscess, parotitis, con- 
junctivitis, iritis, keratitis, “septic” extremities or joints, 
skin abscesses, furunculosis, and “septic scales” (impetigo). 
After vaccination at the hospital, a newborn patient devel- 
oped a “septic arm” that caused death. Documented labo- 
ratory abnormalities included albuminuria and leukocyto- 
sis; at times, the leukocyte count exceeded 30 000 cells/mm”. 


RESULTS 

Although we reviewed records from 243 consecutive 
patients, detailed information on individual characteristics 
was available in varying numbers of patients (Table 1). 
Sixty percent of patients were male, and the median patient 
age was 30 years. Blacks and immigrants made up 7% and 
47% of the patient population, respectively. Seventy-three 
percent of patients had a history of vaccination before ad- 
mission. The type of vaccination was determined for 234 
patients, and 123 (53%) had evidence of successful vacci- 
nation. The type of vaccination and disease severity were 
indicated for 222 patients. Vaccination was successful in 
84 of 105 (80%) varioloid cases, 32 of 113 (28%) variola 
vera cases, and 1 of 4 (25%) hemorrhagic cases. A history 
of vaccination and scar at the site were considered to rep- 
resent successful vaccination; however, scars may have been 
acquired many years previously, with resultant diminished 
immunity. 

Of 239 patients for whom discharge information was 
listed, 169 patients (7196) had recovered at discharge, 36 
patients died (1596), and 33 adult patients (1490) were 





The patient at day 4 (top), day 6 (middle), and day 11 (bottom) after the 
onset of illness. There appear to be purpuric lesions on days 6 and 11. A 
diagnosis of a hemorrhagic form of smallpox had been considered by 
staff shortly after admission. The patient died on day 12. (From clinical 
records of the Southampton Street smallpox hospital, Francis A. Coun- 
tway Library of Medicine, Boston Medical Library, Boston.) 
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Table 1. Studied Variables and Number of Patlents with 
Avallable Data (243 Total Patients) 


transferred to Gallop’s Island within 48 hours of admis- 
sion. All but 1 of the transferred patients were male, and 
they tended to have milder disease—19 of 26 (73%) were 
classified as varioloid and 7 of 26 (27%) as variola vera. 
One other patient, a 4-year-old boy who developed a “sep- 
tic elbow joint” during his illness, was discharged with this 
condition at the request of his parents. 

We performed survival analysis for nontransferred pa- 
tients. Survival time was calculated from the date of symp- 
tom onset instead of the admission date because the former 
was considered a better reflection of the natural history of 
the disease; we excluded 17 patients whose time of symp- 
tom onset was not listed or was uncertain. These patients 
had a smaller 2-week probability of survival (55%) begin- 
ning from the date of admission than did all patients with 
or without information about symptom onset (81%). 
However, because the fraction of total patients who lacked 
onset information is small, overall actuarial survival at 2 
weeks starting at admission only changed from 81% to 












Variable 


Admission date 242 
Sex 240 
Age 240 
Discharge status 239 
Birthplace 238 
Race 238 
Discharge date 238 
Disease severity 230: 
Date of symptom onset 


8396 by their exclusion. Furthermore, no significant asso- 
ciation was found between the presence or absence of onset 
information and sex, birthplace, race, type of vaccination, 
disease severity, or age. 

For the 188 patients with information on onset date 
and discharge status reported, the actuarial survival proba- 


Figure 6. Survival of patients with smallpox from date of symptom onset. 
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Table 2. Survival Probabilities at 14 and 21 Days from Disease Onset 
7 
Variable Value 14-Day Survival Probability 21-Day Survival Probability Overall 
(95% CI), % (95% Cl), % P Value 
Vaccination status None 73 (60-83) 73 (60-83) 0.005 
Yes 92 (86-96) 89 (81-94) 
Vaccination type None 73 (60-83) 73 (60-83) 0,012 
Unsuccessful 91 (73-98) 77 (56-90) 
Successful 91 (83-96) 91 (83-96) 
Recent "primary" 100 (75-100) 100 (72-100) 
Disease severity Mild 98 (91-100) 98 (91-100) «0.001 
Intermediate and severe 78 (70-85) 75 (65-82) 
Age Age <5 y 71 (54-84) 71 (54-84) 0.015 
Age = 5y and < 45 y 93 (87-96) 88 (81-93) 
Age = 45 y 74 (53-87) 74 (53-87) 








bility at 20 days was 8496. Seventy-nine percent of deaths 
occurred 7 to 14 days after the onset of symptoms, and all 
deaths occurred within 18 days. Patients with a history of 
vaccination had a higher probability of survival than pa- 
tients who were not vaccinated (Figure 6, top /eft). At 14 
days from symptom onset, the probability of survival for 
the group with vaccination was 92% (95% CI, 86% to 
96%) compared with 73% (CI, 60% to 83%) for the pa- 
tients who were not vaccinated. When vaccinated patients 
were further stratified by type of vaccination, those with 
successful vaccination or recent primary vaccination had a 
significantly higher probability of survival than those with 
no vaccination (Figure 6, top right). The probabi ity of 
survival decreased with increasing disease severity (Figure 
6, bottom left); only 1 of the 80 patients with complete data 
given a diagnosis of varioloid died. Patients younger than 5 
years of age or 45 years of age or older had a lower prob- 
ability of survival than patients in the middle age group 
(25 years and <45 years) (Figure 6, bottom right). Table 2 
summarizes the 14- and 21-day survival probabilities and 
overall P values based on the variables of vaccination status, 
disease severity, and age. Survival was not statistically sig- 
nificantly associated with sex, birthplace, or race. 

To assess the simultaneous importance of factors iden- 
tified as being potentially prognostic by univariate analyses, 
we performed a stepwise Cox proportional hazards analy- 
sis. The following covariates were included in the analysis: 
vaccination status, disease severity, and age. The resulting 
model contained both disease severity and age as covariates 


Table 3, Results of Cox Proportional Hazards Model Analysis 





Model Variable Hazard Ratio P Value 
(95% CI) 
1 Disease severity (intermediate 17.13 (2.30-127.43) — 0.005 
and severe vs. mild)* 

Age («5 y vs. 25 y) 2.57 (1.08-6.12) 0.034 
Age (245 y vs, <45 y) 2,90 (1.09-7.74) 0.033 

2 Vaccination status (no vs. yes) 3.20 (1.48-6.95) 0.003 
Age (245 y vs. <45 y) 2.64 (1.05-6.67) 6.040 








* P< 0.001 for likelihood ratio test relative to age. 
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(with age <5 years and 245 years as higher-risk categories) 
(Table 3, model 1). A likelihood ratio test revealed that 
disease severity was significantly associated with survival 
after adjustment for age. A competing model containing 
vaccination status and age is also included in Table 3, 
model 2. 


DISCUSSION 


Analysis of clinical notes from the Boston smallpox 
epidemic of 1901 to 1903 reveals the broad variation in 
disease severity. Our study describes the effect that previ- 
ous vaccination had on clinical presentation and survival. 
Patients with a history of vaccination were more likely to 
develop the relatively mild varioloid form of disease and 
had a higher probability of survival compared with patients 
who were not vaccinated. This suggests that while these 
patients had incomplete immunity and were susceptible to 
infection, vaccination could protect them somewhat by 
modifying disease severity. Also of interest are patients with 
a history of recent primary vaccination. These patients, 
who had no history of successful vaccination but had been 
vaccinated within 3 weeks of admission, had an increased 
probability of survival compared with patients who had 
never been vaccinated. Because vaccinia inoculated into the 
arm has a shorter incubation period (6 to 8 days) than 
variola virus acquired through respiratory inhalation, vac- 
cination can alleviate or even abort smallpox if given soon 
after exposure (3, 20). 

Age and disease severity were also associated with sur- 
vival in our study. Infants and older patients were vulner- 
able to death from smallpox; patients younger than 5 years 
of age or 45 years of age or older had a lower probability of 
survival than those 5 years of age or older and younger 
than 45 years of age. Not surprisingly, disease severity was 
also associated with survival; patients with varioloid small- 
pox did better than those with variola vera or hemorrhagic 
disease. 

Although analysis of a historical cohort from the Bos- 
ton epidemic is informative, our study has obvious limita- 
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tions, The historical clinical notes seem to have been re- 
corded consistently; however, this was not a controlled 
study, and we cannot be sure that the data do not contain 
potential sources of bias of which we are unaware. In ad- 
dition, no information is available on the ultimate survival 
status after patients were discharged from the hospital 
alive. Patient records were available for only a portion of 
those who contracted smallpox in the epidemic. A larger 
study group might have indicated additional or different 
predictors of survival. Complete data were available for 
most but not all patients studied, and we had to exclude 
from survival analyses 33 adult patients (32 of whom were 
male) who were sent to Gallop's Island within 48 hours of 
admission. Transferred patients probably had a lower mor- 
tality rate than nontransferred patients since they tended to 
have varioloid cases; however, their outcomes are un- 
known. 

The major concern about smallpox today is its possible 
reappearance as a biological weapon. Management at 
present would involve many of the same approaches used 
100 years ago: reporting to local and national health au- 
thorities; isolation; treatment of symptoms and signs; and 
selective vaccination of patients and their contacts, medical 
staff, and the community. Specific treatment recommenda- 
tions for patients with smallpox include strict respiratory 
and contact isolation, vaccination during the incubation 
period, maintenance of adequate nutrition and hydration, 
and systemic antibiotic therapy for secondary bacterial in- 
fection (21). The cytosine nucleotide analogue, cidofovir, 
approved for treating cytomegalovirus retinitis in AIDS, 
has been proposed as a potential therapeutic agent for 
smallpox. Because the threat of the deliberate release of 
variola virus is considered low, preexposure mass vaccina- 
tion is not considered advisable (21). Adverse effects that 
may result from vaccination include autoinoculation, ocu- 
lar vaccinia, generalized vaccinia, severe progressive vac- 
cinia, erythema multiforme, eczema vaccinatum, and post- 
vaccinial encephalitis. Immunosuppressed persons are at 
particular risk for severe complications. 

How would a smallpox epidemic today compare with 
that in Boston in 1901 to 1903? Clearly, many advantages 
in managing a smallpox epidemic exist today compared to 
a century ago. In addition ro obvious therapeutic advances 
in supportive care and treatment of secondary bacterial 
infection, we have the benefits of regulation of vaccine 
production and quality, a more developed state and na- 
tional public health infrastructure, greater federal support, 
and the experience of the World Health Organization's 
global Smallpox Eradication Program of the 1960s and 
1970s. One hopes that there would be greater regard for 
civil liberties and ethical considerations than occurred dur- 
ing the Boston epidemic (1). 

On the downside, we would share some of the same 
problems faced in the 1901-1903 epidemic. The lack of 
familiarity with smallpox among physicians is a concern, 
which was true in Boston in 1901 (22). Of greater impor- 
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tance is the fact that today most populations are unvacc 
nated and, thus, would be susceptible to infection. Sim 
larly, when the Boston epidemic began, "the larger portio 
of the people were in a receptive condition for the disease, 
and 485 000 vaccinations were administered (mostly b 
family physicians and private agencies) by the end of 1901 (9 

Unlike 100 years ago, cases of smallpox are a hypc 
thetical concern for us at present. Nonetheless, the thre: 
of variola virus as a potential bioterrorism agent is lessene 
by preparedness, including emergency guidelines from tk 
Centers for Disease Control and Prevention; continue 
awareness of the disease by clinicians; the availability « 
large stocks of vaccine virus for use in the event of a 
outbreak; and ongoing research into antiviral drugs, nov 
vaccines, and tests for early diagnosis (20). 
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A crisp sheet, empty. Your pillow puffed 
without its depression—l've come in time 
to miss seeing my friend this morning 
and with:a bit of luck when you get back 
from radiation, you'll fall so soundly 
asleep, I'll miss you again this afternoon. 


Just look.at the clutter on your table— 

that black comb you rivet compulsively 
through what's left of your hair, a box of taffy 
from the office, a book about Major 

John Wesley Powell and a Mexican geode, 
sliced in half. What a loser the man is! 


The tinny voice of your niece, confessing 
she's had it; she won't visit your room 

until hell freezes over, not since you tossed 
her husband out. Jealous, that's what he is, 
the old fart. Your geode, intractably dull 

on the outside, holds a cracked beauty within. 


What am I doing, poking around in this? 

I can't remember the last time | stopped 
and held a rock to the light, no audience— 
the luminous quartz peaks, they transform 
the rest of it—your chipped comb, the book, 
my brilliant morning. I'm glad you're gone. 


Jack Couleban, MD 
Setauker, NY 11733 
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Echinacea for the Common Cold: Can Alternative Medicine Be 


Evidence-Based Medicine? 


chinacea, a plant indigenous to the midwestern United 
States, was first used for medicinal purposes by Native 
Americans. By the end of the 19th century, echinacea was 
employed as a treatment for a variety of ailments, including 
the common cold. During the 20th century, U.S. interest 
in echinacea waned, but this remedy became popular in 
Europe, especially Germany. The Dietary Supplement 
Health and Education Act of 1994 removed much of the 
regulatory oversight from the marketing and sale of herbal 
remedies and has resulted in renewed interest in echinacea 
as a common cold treatment in the United States. Despite 
the long history and current popularity of echinacea as a 
common cold remedy, the scientific evidence of its efficacy is 
unconvincing. Studies of various echinacea preparations have 
reported beneficial effects on the common cold, but meth- 
odologic flaws have limited acceptance of these results (1). 
The study by Barrett and colleagues in this issue (2) is 
a valuable contribution to the literature on echinacea be- 
cause it addresses many of the shortcomings of earlier stud- 
ies. Barrett and colleagues assessed the effect of echinacea 
on the severity and duration of common cold symptoms in 
a sample of young adults with naturally acquired colds. No 
effect of echinacea was demonstrated on the overall course 
and severity of colds or on the severity of individual symp- 
toms. The study had sufficient power to detect a 22% 
reduction in severity of symptoms, similar to the treatment 
effect of antihistamines on rhinorrhea or oral adrenergic 
agents on nasal obstruction. Although this study was care- 
fully done and the results are clear, Barrett and colleagues 
correctly state that their work will not end the discussion 
about the efficacy of echinacea for the common cold. 
One obstacle to the performance of definitive studies 
on this issue is the fact that different medicinal prepara- 
tions of echinacea have different compositions. Three dif- 
ferent species of echinacea, each wich a different phyto- 
chemical composition, are used for medicinal purposes. In 
addition to the selection of plant species, the composition 
of the final product may be altered by the part of the plant 
used, the method of extraction, and even the season in 
which the plant is harvested. As a result of these effects, 
variability in phytochemical composition has been de- 
scribed not only among different echinacea preparations 
but also between lots of the same product (3). It has been 
suggested that different preparations of echinacea be stan- 
dardized by measuring specific components, as Barrett and 
colleagues did. However, given the many variables that in- 
fluence the composition of the preparations, it may be 
difficult to reproduce the material used in a particular 
study even when this information is provided. 
Another obstacle to a systematic approach to the study 
of echinacea is that neither its “active” component nor its 
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mechanism of action for treatment of cold have been de- 
fined. Several constituents of echinacea have been evaluated 
and shown to have various biological effects. The relevance 
of the reported effects to common cold pathogenesis, how- 
ever, is not obvious. Extracts of echinacea have been re- 
ported to have antiviral activity, but there are no reports of 
antiviral effects on viral respiratory pathogens (4—8). As 
noted by Barrett and colleagues, the putative benefit of 
echinacea for treatment of respiratory infections is fre- 
quently attributed to the immunostimulatory properties of 
the various constituents (9). A growing body of literature, 
however, suggests that the symptoms of viral respiratory 
infection are mediated, at least in part, by the host inflam- 
matory responses (10). It is not clear that enhancement of 
the host response would be expected to have a beneficial 
effect on symptom severity. Reports of immunosuppressive 
activity associated with some constituents of echinacea may 
be more promising with regard to providing a potential 
mechanism of action (11—13). Unless an active constituent 
or combination of constituents can be identified or a de- 
sired biological activity defined, we cannot address such 
fundamental issues as dosing, bioavailability, or pharmaco- 
kinetics. In the absence of this information, it is difficult to 
generalize the results of any individual study beyond the 
specific conditions under which the study was conducted. 

Despite these difficulties, the evaluation of echinacea 
as a treatment for the common cold remains a valid subject 
for clinical investigation. The common cold is a mild and 
self-limited illness, but its complications— otitis media, si- 
nusitis, and exacerbations of reactive airway disease—are 
important medical problems. Treatments that might pre- 
vent these complications are of obvious importance. Efforts 
to identify effective treatments for the common cold have 
met with limited success, and no treatments have been 
shown to prevent medically important complications. 
Given the need for effective therapies, it is difficult to ig- 
nore the widespread use of echinacea and the persistence of 
the anecdotal reports of benefit. As efforts to evaluate this 
remedy proceed, future studies must incorporate a careful 
characterization of the phytochemical profile of the study 
material and an assessment of the effects of treatment on 
the pathophysiologic processes associated with viral respi- 
ratory illness. Although echinacea is characterized as an 
“alternative” medicine, the usual standards of scientific ev- 
idence should be met before its efficacy is accepted by the 
medical community. 


Ronald B. Turner, MD 
University of Virginia School of Medicine 
Charlottesville, VA 22908 
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The Healing Touch 


M: B. was lying on the hard, flat ER cot when I 
pulled back the curtain surrounding his bed. It was 
5:00 a.m., and he was sleeping quietly. Given the hour, I 
felt a twinge of guilt at waking him up for questioning and 
examination, so I stared at him for a few seconds. His face 
was gaunt and his full head of hair a stark white. I glanced 
down at the triage report sheet—he was an 86-year-old 
male coming in with fatigue. I noticed that his legs were 
hanging over the edge of the cot and realized that he must 
be well over 6 feet tall. 

I took a deep breath and walked toward his bed. My 
moment of hesitation stemmed from more than simply not 
wanting to disturb his tranquil sleep. I was nearing the end 
of my second straight week of 14-hour-with-no-break 
night shifts as the lone internist consultant in the ER. 
Among my fellow residents, this is recognized as a valid 
learning experience but a dreaded one because of the hours 
and never-ending flow of work. At this time of day, with 
my circadian rhythm strongly enticing me to sleep, I was 
nauseated and cold from fatigue, and the fascinating nature 
of my work was far from my thoughts. 

I had Mr. B. categorized in a split second: He is going 
to be from a nursing home. He is going to be demented. 
He will not be able to give me any history. 

“Mr. B., sorry to wake you,” I said softly. He did not 
wake up. “Mr. B....” I said, touching his shoulder. 

He awoke, looked at me, and, before I could introduce 
myself, said, "Thanks for coming, nurse, I’m very thirsty. 
Could you get me some water?” 

Deep breath in and out. OK, good. Don't overreact 
because you're tired. This has happened countless times 
before. 

"Actually, Mr. B., I’m the doctor that is going to see 
you. Here is some water," I replied, handing him a cup of 
tap water. 

After a few sips that were followed by a fit of cough- 
ing, he placed the cup on the side of the bed and looked at 
me expectantly. I started asking him questions about the 
nature of his symptoms, his medical history, and so on. 
Perhaps firing the questions would be a more appropriate 
term, as I was acutely aware that I had many patients still 
waiting. At least, this is how I justified my rushed, closed- 
ended questioning to myself. 

Mr. B. answered me painfully slowly and hesitantly. 
He said he did not want to give me incorrect or imprecise 
answers. It was difficult to keep him focused, as he would 
constantly go off on tangents. He did not want me to call 
his wife at their home either, as she would surely be asleep, 
and any call at this hour would make her panic and think 
that something was terribly wrong with him. (What? He 


still lived at home with his wife? Oh yes, they still took 
daily walks together to buy their bagels for lunch. Please let 
me be so lucky at his age!) 

The history was vague and inconclusive. No matter; 
quickly on to the physical exam. Vital signs were normal, 
as was the head and neck exam. I then exposed his frail, 
thin chest for the cardiac exam. 

"I'm sorry, Mr. B., my hands are cold,” I warned him. 

“Please do whatever you have to, doctor, it won’t 
bother me,” he answered serenely. 

I rubbed my hands together, to no avail, and then 
placed my right palm on his parasternal area to feel for a 
heave. Mr. B. did not flinch when my frigid hand touched 
his skin. My other hand gripped the railing at the side of 
the bed. Mr. B.’s arms then started slowly moving toward 
my body. I thought he might attempt to play with my long 
hair, as some of my older but to date exclusively female 
patients have done in the past. Fine, I thought, it will 
distract him while I complete the exam. 

Instead of my hair, he reached out to grasp my resting 
hand. Then, suddenly, this man, who had until now spo- 
ken and moved so very slowly, started rapidly and vigor- 
ously rubbing my hand between both of his. 

I stopped my exam to stare at what he was doing. 

“To warm up you up, doctor. My wife also gets cold 
when she’s tired. This has always helped her,” Mr. B. ex- 
plained, never taking his eyes off his task. “You should be 
sleeping to take care of yourself instead of old men like 
me,” he added. 

When he finished rubbing one hand, he proceeded to 
do the same to the other. It felt incredibly good, and I 
continued to watch silently with amazement. He was the 
sick one, not me. And yet this man, with whom I had been 
impatient for the past 20 minutes, was concerned about 
my well-being! My impatience and haste dissipated; I was 
truly touched by his act of kindness and his words of self- 
lessness. It is impossible to convey the feeling of goodness 
that Mr. B. gave me that morning, but at that moment, it 
was clearly the patient rather than the doctor who had the 
healing touch. 


Lucie Opatrny, MD, FRCP(C) 
Royal Victoria Hospital-McGill University Health Center 
Montreal, Quebec H3A 1A1, Canada 
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Trust 


ow'd you miss that frog, Doc?” There was a tinge of 
irritation in Ezra’s voice. 

No use making an excuse. I steadied my balance, 
planting both feet astride the flat-bottomed boat and 
squeezed my eyes shut to stop the stinging. Sweat ran over 
my brow, down my cheeks and into the corners of my 
mouth. It had a bitter, coppery taste from the headlamp. 

"That's awright. Don’t worry about it. PIL put you on 
another one.” 

Ezra could be a demanding teacher, but he was also 
practical. Razzing me wasn’t going to put more frogs in the 
boat. There were half a dozen in a burlap bag behind me. 
In spite of countless forays hunting and fishing together in 
the marsh, frogging was new to me. 

I opened my eyes and replanted my feet in anticipa- 
tion of our moving. He eased his paddle over the side of 
the boat and pushed us forward out of the thick algae and 


“Let’s go over there. Should be some frogs in those lily 
pads, Doc.” 

A click followed by the soft electric purr of the trolling 
motor, and Ezra maneuvered us into open water. The din 
of insect sounds subsided as our movement created a little 
artificial breeze. By then I had stopped thinking about the 
mosquitoes. I stood over the front of the boat holding a 
10-foot pole tipped with a spring-action gig, concentrating 
on keeping my balance and looking for the reflection of 
frog eyes in my headlight. 

The nighttime marsh was alternately black and silver. 
Overhead, little patches of spring sky shone, and occasion- 
ally the moon could be seen peeping through heavy clouds. 
It might rain. My headlight swept ahead 20 or 30 feet. I 
looked over the side of the boat and let my lamp beam 
penetrate the tea-colored water. Except for a brown-green 
glow, I saw nothing. 

“Keep your head inside the boat, Doc. We run over an 
alligator and start’ it, it could lash its tail gittin’ outta the 
way an’ take your head off. I seen a guy get his neck broke 
that way.” 

Something to remember. I redirected my light beam 
ahead of the boat looking for the white reflection of frog 
eyes. Snake and turtle eyes were different. I looked out for 
alligator eyes too. : 

I was struck by the irony of this doctor-patient rela- 
tionship. In the office our relationship was somewhat con- 
ventional; he was deferential and treated my expertise with 
a bit of awe. He was the heart patient and I was his doctor. 
The marsh was different. Here Ezra and I were in each 
other's hands. The field was more nearly level. I was the 
greenhorn who needed his expertise to get in and out of 
the marsh in one piece. I enjoyed his friendship, but I also 
valued entering an inaccessible wilderness with a master 
guide. He liked the companionship, but also the reassur- 
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ance that his doctor was with him and could pull him out 
of the marsh if need be. I felt a twinkling insight into the 
patient’s predicament—trusting a doctor to get through a 
dangerous stretch. What was the basis for that trust? 

A year earlier, Ezra was hauled out of the marsh in 
congestive heart failure; a hunting buddy dragged him (re- 
luctantly) to my office on the advice of my senior partner, 
also on the hunt. Ezra was small and wiry. Used to hard 
work, he figured his breathlessness was nothing more than 
“flu.” I examined him and told him what I thought was 
wrong. He registered surprise, but not doubt. Later, as I 
got to know him, this relatively early trust puzzled me, 
because I learned just how deeply he distrusted authority. 
A lot of this stemmed from his real-life experience with 
overconfident doctors, lawyers, and judges he guided in the 
marsh. Yet for some reason, he chose to trust me early in 
our relationship. What accounted for this? Perhaps it was 
transference of trust from my senior partner, Joe, to me. 
Was it self-confidence, confidence that he could tell if 
something I told him didn’t sound right? I don’t think it 
was necessarily my wordy explanations of his problenx He 
told me, “Don’t worry about explaining everything. You 
jus’ get me outta this and I’ll stick to you like glue.” Maybe 
it wasn’t completely rational—something more akin to 
personal chemistry. 

I scanned ahead of the boat for frog eyes and alligator 
eyes. To my right and left, I saw wide-space amber reflec- 
tions like little periscopes just visible above the water’s sur- 
face. 

“Doc, we're getting hung up in this algae. You're 
gonna need to get out and pull us through this." 

Surprisingly, my first reaction wasn't to question the 
logic of getting out of the boat and wading through an 
alligator-infested marsh. Perhaps my predicament was a bit 
like the resignation a patient with no good alternative feels 
when a surgeon diagrams his or her outlandish plan on 
their abdomen. What were the options? I knew the bottom 
was too soft to push off with our gig-poles, and I couldn't 
think of a better idea. I was resigned to our predicament. 
Moreover, Ezra was just eminently trustworthy to me. Of 
course I had plenty of reason to trust him—we were close 
friends by now, and during our many excursions into the 
marsh he had never steered us wrong. Still, I couldn't help 
wondering: Was he an alligator exper? He knew this 
would be safe? I put down my gig, removed the headlight 
and battery, and readjusted the shoulder straps to my waders. 

“What’ll the alligators do when I wade ahead?" 

“They'll move away. Don't worry about 'em. Keep 
both hands on that rope tied to the front of the boat. If 
you step in a hole, your waders’ll be fulla water an’ sink 
you like lead. You'll need the rope to pull yourself up." 

"You mean an alligator hole?" 


"Yeah." 
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These were 20 feet in diameter and might be 7 or 
more feet deep this time of year, wallowed out during the 
dry season. I was glad he pointed this out. It would have 
been easy enough to drown with waders full of water, and 
Ezra, with his weak heart, probably wouldn't have been 
able to pull me out. 

I lowered myself over the boat’s edge, boots sinking 
into the mud and waders immediately filling with water. I 
pulled myself through the mud and around to the front of 
the boat. Grabbing the nylon rope, I started slowly tugging 
us forward out of the grass and algae and into open water. 
Being out in front of the boat felt eerily like going under 
the knife. I felt a strong urge to focus on trusting Ezra. 
Without my lamp, I couldn’t see light reflecting from the 
alligators’ eyes, but at the surface level I could see the small 
black silhouettes of their foreheads disappear. Little eddies 
appeared where their eyes had been. 

Without warning, my head slipped under the water; I 
can only liken the sensation to the moment before anes- 
thesia works, when you give in to trusting that you'll come 
out on the other side of the experience alive. After a split 
second of disorientation, I realized that I had stepped over 
the edge of a hole. My waders, already filled with water, 
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pulled me down a slimy embankment. In total blackness, I 
focused on not letting the rope slip out of my hands. A 
thought flashed through my mind: He says the alligators 
are gone; I'm sure he’s right; my legs are intact. I reached 
the bottom of the hole and began to pull the rope hand 
over hand until the rope was vertical and the boat directly 
overhead. I pulled myself out of the water and grabbed the 
bow. I wiped my eyes. Ezra was leaning over the edge, his 
headlamp on, looking at me; the surgeon was going to tell 
me that I was still in one piece. 

“Hey, Doc, you awright?” 

"Yeah. I think we're clear of the grass now, you can use 
the motor.” 


I was glad that was over and climbed into the boat. 
Samuel C. Durso, MD 
The Johns Hopkins University School of Medicine 
Baltimore, MD 21236 
Requests for Single Reprints: Samuel C. Durso, MD, Johns Hopkins 
Geriatrics at White Marsh, 4924 Campbell Boulevard, Suite 205, Balti- 
more, MD 21236; e-mail, sdurso@jhmi.edu. 
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Cockroach 


She carried them across the continent 
securely stacked in a car's back seat, 

in a dozen cartons This Side Up, 

their plastic trays lined in newspapers 
moist enough to last for several weeks, 

a near eternity for roaches. This is 

much more than ! want to know about them 
but, after all, she's sick, so | listen— 


her interest first perked when visiting 

a luxury apartment in Barbados 

where she noticed the bugs were not only 
more speckled and slower than the ones 
she grew up with, but big enough to use 

in her experiments. Forty years later 

she knows more about roaches than anyone 
in the world, but now she's leaving it. 


The pheromes that link them together 

have made her famous. In the world of roaches 
communication almost never breaks down. 

She's built her life around their carapace 

of virtue—their crisp integrity, 

their scuttering quickness, their steadfast pursuit 
of a dark place. They'll long outlast us, 

she remarks. | have no fears. And no regrets. 


Jack Coulehan, MD 
Setauket, NY 11733 


Current Author Address: Jack Coulehan, MD, 4 Townsend Court, 
Setauket, NY 11733. 
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COMMENTS AND RESPONSES 


Reporting Enrollment in Clinical Trials 


TO THE EDITOR: Gross and colleagues (1) point out that failure to 
report the quantitative details of the recruitment process and to pro- 
vide qualitative descriptions of the population being recruited limit 
the generalizability of randomized, controlled trials (RCTs). Al- 
though more thorough reporting would certainly help identify trials 
with potentially limited generalizability, it would not help clinicians 
apply trial results to individual patients. 

To enhance the applicability of RCTs, investigators must obtain 
patient-level data on those who choose not to participate. Methods 
to do this have been proposed (2, 3). Only by understanding the 
precise types of patients lost during the recruitment process can in- 
vestigators determine how selective enrollment may alter the ob- 
served relative and absolute efficacy of the intervention being studied 
(3). Understanding which patients are selectively lost during recruit- 
ment may also help future investigators limit such problems by tar- 
geting these difficult-to-enroll groups. 


Scott D. Halpern, MSCE 
University of Pennsylvania 
Philadelphia, PA 19104-6021, 
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TO THE EDITOR: Gross and colleagues (1) seem to have overlooked 
some issues involved in the performance of a clinical study. Study 
recruitment involves many methods and often many people. Several 
of my patients have indicated that they would never enter a research 
study, hence they are never asked. Are they eligible decliners or not? 
An eligible patient may agree to participate but then find that his 
caretaker cannot bring him to the extra required visits. Responders to 
an advertisement may be potentially eligible but decline because of 
the number of visits required, because of time constraints, or before 
eligibility can be confirmed. They may be eligible and interested but 
discouraged from participating because the research staff finds them 
unreliable. On a day when I am very busy, I might not recruit an 
eligible patient to whom I would otherwise spend a lot of time 
explaining the rationale and importance of the study. Should I count 
that patient as eligible or not? And if I didn’t have time to recruit the 
patient, how am I to find the time to document this? Keeping track 
of these types of cases and accurately classifying them are no small 
tasks. Researchers often don’t have time to do them and, when they 
do, may not be reimbursed for it. 

‘When a reader interprets the results of a study, the principle of 
caveat emptor always applies to generalizability. Requiring a descrip- 


tion of how many participants are screened adds a layer of relatively 
useless data no better, I suspect, than myriad other factors that could 
be used. More important would be a description of the differences 
between patients who attend the clinic where the researchers are 
recruiting and those attending another clinic. (By the way, I am the 
first author of an article [2] that Gross and colleagues most likely 
cited as deficient.) 


Joseph H. Friedman, MD 
Memorial Hospital of Rhode Island 
Pawtucket, RI 02860 
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TO THE EDITOR: Although Gross and colleagues’ study (1) was itself 
a cross-sectional review, it was excellent to see that the authors pro- 
vided enough information to calculate the recruitment fraction in 
their own work. If we consider the RCTs they found eligible for 
study (m = 172) divided by the potential number identified (n = 
215), their eligibility fraction is 0.80. If we then consider the number 
of RCTs that reported adequate data for analysis (5 = 81) as “en- 
rolled,” Gross and colleagues’ enrollment fraction is 81 divided by 
172, or 0.47. Finally, their recruitment fraction would be 0.47 mul- 
tiplied by 0.80, or 0.38. Thus, 2.7 RCTs were screened for each 
enrolled. 

On the other hand, it seems that the authors’ equation for 
determining the recruitment fraction is missing an important com- 
ponent. The authors explain thar getting from a target population to 
a pool of potential participants involves engaging a subgroup of that 
population that can be practically and ethically studied. We can 
consider these potential participants the engagement fraction. The 
authors imply that, unlike the eligibility or enrollment fraction, this 
fraction cannot be easily described with quantitative data and is thus 
left out as a multiplicand. This grossly overestimates recruitment 
success. 

Using Gross and colleagues’ article as an example, we can pre- 
sume that the target population was all RCTs published in important 
journals between April 1999 and April 2000, with a practical sub- 
group of those in Annals, The Lancet, JAMA, and The New England 
Journal of Medicine. If we define important journals as those indexed 
by MEDLINE, we find that 11539 trials in humans with RCT 
given as their publication type were published during this period. 
Gross and colleagues’ engagement fraction is thus 215 divided by 
11 539, or 0.02. Their true recruitment fraction is then 0.007, and 
142 RCTs would have to be screened for each one enrolled. 


Gregory A. Abel, MD, MPH 
Massachusetts General Hospital 
Boston, MA 02114 
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IN RESPONSE: Halpern emphasizes that both qualitative and quan- 
titative information on the enrollment process is needed to help 
clinicians apply trial results to individual patients. We strongly agree. 
Detailed clinical information about patients who were eligible bur 
elected not to participate could yield important information about 
the degree of selective enrollment and the impact of this selectivity 
on applicability. As we mentioned in our article, however, it is not 
always possible for investigators in large multicenter trials to gather 
this information. Further developments that can facilitate these ac- 
tivities will be of great benefit. 

Friedman raises the important issue of the lack of consensus 
about the definition of eligible versus screened patients. Although the 
original CONSORT (Consolidated Standards of Reporting Trials) 
statement specifically included the number of “eligible” patients in 
the flow diagram, no specific definition was provided (1). The re- 
vised CONSORT statement clarified matters somewhat; this flow 
diagram begins one step earlier in the enrollment process, with the 
number of patients “assessed for eligibility" (2). We used a similar 
framework for our analysis, which presumes that if patients are never 
approached, they would not be included in the initial “assessed for 
eligibility” portion of the diagram. Of note, a recent report found 
that only half of published randomized trials included a flow diagram 
and that inclusion of such a diagram was associated with improved 
quality of reporting (3). Since a lack of clarity about which informa- 
tion is pertinent to include in the diagram may have been one of the 
factors that hinders reporting, further efforts to clarify and standard- 
ize the enrollment terminology may be warranted. 

Abel raises the issue of the engagement fraction, which he de- 
fines as the proportion of the full target population that was engaged 
by investigators as potential participants. He uses the MEDLINE 
database as a sample of the full target population for our study. 
Although we agree that this quantitative information would be very 
useful, in the vast majority of clinical syndromes, the true size and 
characteristics of the full target population (the denominator) are 
unknown. Furthermore, collapsing the concept of recruitment, 
which begins at the point of investigator-patient contact, with en- 
gagement, which describes the way in which investigators contact 
potential participants, does a disservice to the distinct and important 
information that each term provides. 


Cary P. Gross, MD 
Harlan Krumbolz, MD 
Yale School of Medicine 
New Haven, CT 06520 
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The Risk-Benefit Profile of Commonly Used Herbal Therapies 


TO THE EDITOR: | commend Edzard Ernst on an excellent compre- 
hensive review of several popular herbs (1). However, I noticed that 
he did not mention a relatively recent randomized, controlled trial of 
St. John's wort in 200 outpatients with severe depression (baseline 
Hamilton Depression Scale score = 20), which concluded that the 
herb was no more effective than placebo (2). In my opinion, the 
negative results of this large, multicenter, rigorous trial call into ques- 
tion the positive findings of all meta-analyses and systematic reviews 
showing benefit from St. John’s wort in patients with depression. 


Sanford H. Levy, MD 
State University of New York at Buffalo School of Medicine 
Buffalo, NY 14221 
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IN RESPONSE: I could not include the negative trial of St. John’s 
wort by Shelton and colleagues (1) because it was published after I 
submitted my article to Annals. However, I do not agree that this 
trial, although rigorous, calls into question the results of previous 
meta-analyses, First, one trial cannot outweigh dozens of previously 
published studies. Second, and more important, Shelton and col- 
leagues examined severe depression, while the vast majority of the 
previous investigations included only patients with mild to moderate 
depression. St. John’s wort may well work for one type of depression 
but not for the other. 


Edzard Ernst, MD, PhD, FRCP(Edin) 
University of Exeter 
Exeter EX2 4NT, United Kingdom 
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Careful Conversation about Care at the End of Life 


TO THE EDITOR: Jansen and Sulmasy (1) are correct in cautioning 
against blind acceptance of a “double effect” ratiocination for ethi- 
cally complex issues that normally surround end-of-life decision 
making. However, the examples offered do not support their premise 
that double effect can be reduced to a simple distinction between 
physical and existential suffering. In case one, the patient, who has 
already required intermittent respiratory support, may say that she 
fears loss of dignity, but her impending death will most likely be due 
to slow suffocation. The appropriate moment to begin sedation to 
avoid such an outcome is when the patient says the struggle to 
breathe has become intolerable, regardless of how she characterizes 
that struggle, Case 3 is equally straightforward (although problematic 
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for the authors’ purposes). The patient is not choosing death by 
suicide. He is choosing an alternative death to expanding intracranial 
pressure. This is a central theme of palliative medicine: to help peo- 
ple with terminal illness understand the various ways they may die of 
a particular illness and help them choose a plan of care that offers the 
most effective palliative interventions. (It should be noted, however, 
that assisted suicide is not a palliative intervention.) The authors 
present valid concerns about blanket application of interventions 
that carry grave moral implications without first exercising intense 
soul searching. (For example, I routinely obtain an ethics consulta- 
tion before proceeding with palliative sedation.) However, I object to 
the suggestion that the current state of knowledge and therapy for 
existential suffering is comparable to chat for physical pain when, for 
the former, there are no agreed-upon definitions, or proven thera- 
peutic methods, or even instruments of measure. To argue that phys- 
ical pain can be teased out of the multidimensional suffering of 
terminal illness and then used as sole basis for the application of 
appropriate palliative options, to the disregard of the whole person, is 
archaic mind- body dualism. 


Charles G. Sasser, MD 
Conway, SC 29527 
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TO THE EDITOR: I agree with Jansen and Sulmasy (1) that terminal 
sedation and voluntarily stopping eating and drinking are more mor- 
ally complex than is usually acknowledged (2—4). In their paper, 
only case 2 was fully consistent with the rule of double effect because 
sedation was an unintended but foreseen consequence. But might 
not the purposeful sedation in case 1 have been intended to relieve 
suffering and the shortening of life only foreseen? (Furthermore, to 
suggest that this patient, who had severe muscle weakness, required 
intermittent respiratory support, and feared impending loss of dig- 
nity had disproportionately mild existential suffering seems outra- 
geous.) Intention and proportionality are highly dependent on the 
intender’s views, values, self-awareness, and experience and therefore 
have the potential for self-deception and oversimplification. Further- 
more, the generalizability of the rule of double effect remains con- 
troversial in many ethical circles (5). The rule of double effect ema- 
nates from Catholic moral tradition and focuses primarily on 
physicians’ motivations and value judgments. It is to be hoped that 
physicians are responsible for both “foreseen” and “intended” conse- 
quences and that patients’ values, informed consent, proportionate 
presence of suffering, and absence of less harmful alternatives are 
more central to evaluating the propriety of given clinical actions (2, 5). 

I agree thar the “principle of collaboration” is key. Physicians’ 
suggestions can be coercive, and they must take responsibility for 
participation in (as well as withdrawal from) patients’ actions, Yet 
many patients remain painfully unaware of their end-of-life options 
and need expert help. To withhold information about legally permit- 
ted options when a patient is suffering inrolerably and requesting 
assistance also seems unethical. A physician may propose alternatives, 
recommend against a course of action, or refuse to participate but 
should not leave the patient uninformed. Physicians must think 
through the meaning of their participation but should not forget that 
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the patient's suffering and values remain paramount. The rule of 
double effect focuses attention primarily on the physician and there- 
fore is a piece of a larger puzzle for dinicians who find it fundamental. 


Timothy E. Quill, MD 
University of Rochester School of Medicine 
Rochester, NY 14642 
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TO THE EDITOR: When discussing terminal sedation (more palat- 
ably referred to as palliative sedation), Jansen and Sulmasy (1) state 
that the rule of double effect is morally acceptable if “one does not 
aim at unconsciousness directly” and “unconsciousness is not the 
means by which one intends to relieve symptoms.” I contest this 
interpretation, since unconsciousness is certainly the means to relieve 
suffering in refractory situations. Consequently, I am perplexed by 
the authors’ assertions about the moral and therapeutic actions of 
sedation. If they believe that suffering is not directly relieved by 
sedation, why sedate? 

Jansen and Sulmasy then state that patients should not be se- 
dated for existential suffering, even after other therapeutic interven- 
tions have been unsuccessful, because it is tantamount to “physicians 
... giving up.” Their realistic concern is that many patients who are 
initially unresponsive to counseling respond favorably over time and 
that the need to treat existential suffering with sedation is not suff- 
cient given proportionate reasoning. I understand their argument but 
believe they trivialize the significance of existential distress. By re- 
stricting palliative sedation to physical suffering, they disregard the 
anguish of existential suffering and, more important, may precipitate 
further suffering. That said, I argue that anyone sedated for existen- 
tial distress must be in the advanced stages of a terminal illness with 
a documented do-not-resuscitate order, should have undergone ag- 
gressive psychological or psychiatric intervention, and should first be 
considered for a trial of respite sedation. In respite sedation, the 
patient is sedated for a limited period to assess the effect of sedation 
on existential suffering and the need for further sedative pharmaco- 
therapy (2). Respite sedation may allow sleep-deprived, anxious pa- 
tients to regain the ability to deal with existential issues and may 
thereby preclude the need for continued sedation. 

Finally, the authors offer that “sedation of the imminently dy- 
ing” fulfills the moral approbation of double effect but define “seda- 
tion toward death” as “rendering the patient unconscious, not to 
serve future consciousness but to shorten life.” Such words distort 
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the true character and purpose of palliative sedation. | hope that no 
physician would use sedation to knowingly and deliberately shorten 
life, but rather to relieve suffering. Physician intent is intimately 
bound to the rule of double effect. If sedation is used to shorten life 
and cause death, it is clearly no longer palliative sedation but eutha- 


nasia. 


Paul Rousseau, MD 
Veterans Affairs Medical Center 
Phoenix, AZ 85012 


Disclaimer: The opinions expressed in this letter are those of the 
author and do not necessarily represent the opinions of the Depart- 
ment of Veterans Affairs. 
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IN RESPONSE: We do not believe that the rule of double effect can 
be reduced to the distinction between physical and existential suffer- 
ing. This distinction is important in applying the proportionality 
clause in the rule of double effect, but the rule should not be iden- 
tified with this clause. Nor do we deny that this rule is contrcversial 
or that it is sometimes difficult to apply. But like any other moral 
rule, neither the fact that it can be misapplied nor the fact char it has 
its origins in religious thought establishes it as invalid. Properly un- 
derstood, the rule of double effect holds that it is wrong for « clini- 
cian to intend to make a patient permanently unconscious as a 
means of treating his suffering. It does not forbid risking permanent 
unconsciousness as an unintended side effect of treating suffering 
occasioned by severe symptoms, such as dyspnea. Nor does it forbid 
respite sedation, which is intended to reduce consciousness tempo- 
rarily. A distinction between primary and secondary sedation is an 
interesting suggestion and deserves further discussion. However, the 
rule of double effect could still be used to justify benzodiazepine 
coma for refractory delirium, even if the drugs do not treat the 
underlying delirium, because the clinician is aiming to eliminate 
hallucinations and agitation. 

The distinction between physical and existential suffering does 
not rest on any mind- body dualism, archaic or otherwise (17. This 
distinction is readily acknowledged in the treatment of nontezminal 
patients (2), and, increasingly, research in palliative medicine has 
begun to discriminate among different kinds of terminal suffer ng (3, 
4). This research has important and insufficiently appreciated impli- 
cations for the proper treatment of suffering at the end of life. In 
particular, there has been a tendency in the medical literature on 
terminal sedation to view terminal suffering as sui generis. Unlike 
that of other patients, the suffering of the terminally ill has all too 
often been presented as an undifferentiated phenomenon. We believe 
this to be a serious mistake. 

Regarding the principle of collaboration and its application to 
practices such as voluntarily stopping eating and drinking, it is cru- 
cial to realize that clinicians are implicated in the decision to inform 
patients of this option. This means that if it is wrong for a pat ent to 
engage in this practice, then it is wrong for a physician to inform the 
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patient of the option. Clinicians do not avoid the moral difficulties 
associated with voluntarily stopping eating and drinking by claiming 
that they merely informed the patient of the option and let him or 
her choose to engage in it. 

It is true that terminal sedation and voluntary stopping of eating 
and drinking can be combined and that this may raise further ethical 
questions than either practice alone. However, once a patient has 
been sedated, a further ethical problem does not result from his 
incapacity to change his mind. As long as the initial decision to 
sedate is ethically justified (that is, it meets the conditions we defined 
as sedation of the imminently dying), then the withholding of food 
and fluids may be permissible. Clinicians are not required to take 
disproportionately burdensome steps to keep sedated, imminently 
dying patients alive. 


Lynn A. Jansen, RN, PhD 

Daniel P. Sulmasy, OFM, MD, PhD 

Saint Vincent's Hospital and Medical Center 
New York, NY 10011 


Note: Two additional letters related to this discussion are available at 
www.annals.otg. 
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Physician Involvement in Voluntary Stopping of Eating and 
Drinking 


TO THE EDITOR: Jansen and Sulmasy (1) categorize as immoral our 
position (2) that physicians should notify dying patients who request 
physician-assisted suicide of their right, as an alternative, to stop 
eating and drinking. We agree that it is important to account for our 
moral intuitions, including those about morally acceptable actions 
for physicians caring for patients at the end of life. However, it is 
important not to confuse religious intuitions with moral intuitions 
and for physicians not to impose their personal moral or religious 
intuitions on patients when they know that they are not widely 
shared. 

Physicians are not normally required to participate in actions 
that violate their moral or religious views. However, when they know 
that many people disagree with their moral views, they are required 
to practice “moral tolerance.” But according to Jansen and Sulmasy, 
if physicians have a moral view that suicide is unacceptable—a view 
they know is not universally shared—they are morally required not 
to inform patients of the option to choose a course of action such as 
refusing food and fluids, which the physician regards as committing 
suicide. 

This is a form of moral paternalism that almost everyone who 
does not confuse morality with religion would regard as unaccept- 
able. We agree with Jansen and Sulmasy that physicians need not 
approve of patients’ decisions to refuse food and fluids, but this does 
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not mean that it is acceptable to withhold knowledge of patients’ 
legally protected right to do so. Physicians may refer patients to 
another physician who has no moral objections to that option, but 
they should not impose their own religiously based moral views on 
patients by refusing to inform them of their legally sanctioned options. 

In our article (2), which was criticized by Jansen and Sulmasy, 
we claimed that for dying patients, refusing food and fluids was a 
noncontroversial alternative to physician-assisted suicide. However, 
we did not mean that everyone approved of this choice. We meant 
that physicians must honor the refusal of food and fluids by patients 
who have no religious or moral views prohibiting such refusal, re- 
gardless of the physician’s own personal religious or moral views. 
Nothing in Jansen and Sulmasy’s article provides any argument 
against this claim. 


Bernard Gert, PhD 

James L. Bernat, MD 

R. Peter Mogielnicki, MD 

Dartmouth Medical School, Dartmouth College 
Hanover, NH 03755 
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IN RESPONSE: The letter by Gert and colleagues begins inauspi- 
ciously. They claim mistakenly that we categorized as immoral their 
position that physicians should notify dying patients who request 
physician-assisted suicide that, as an alternative, they may stop eating 
and drinking. We made no such claim. As is abundantly dear from 
our article, we advanced a much more modest claim: that ifa pa- 
tient's voluntary refusal of food and fluids were equivalent to suicide, 
and ifa clinician were to believe that this patient's suicide would be 
immoral, then it would be wrong for a clinician to inform the patient 
that he or she had a legal right to stop eating and drinking. This is 
part of the moral complexity that we claimed proponents of the 
practice of voluntary refusal of hydration and nutrition have failed to 
address. Gert and colleagues attempt to address this complexity by 
invoking the concept of moral paternalism. While we welcome care- 
ful discussion about the nature and limits of paternalism in medi- 
cine, their proposal that a physician should not withhold informa- 
tion if it is not universally agreed that withholding such information 
would be morally correct is unhelpful. If a clinician were to inform a 
seriously depressed but otherwise healthy patient that he has a legal 
right to refuse food and fluids as a means to committing suicide, then 
the clinician’s conduct clearly would be wrong. This would remain 
true even if there were, as there no doubt are, some persons who 
think otherwise. 

The real issue concerns what a patient has a moral right to 
know. The voluntary refusal of foods and fluids by patients who are 
capable of eating and drinking is not currently the standard of care in 
palliative medicine. For this reason, clinicians who oppose this prac- 
tice do not deny their patients information they are entitled to have 
when they do not inform them of this option. Failure to grasp this 
point may have led Gert and colleagues to claim falsely that patient 
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refusal of hydration and nutrition is a practice that avoids moral 
controversy altogether. 


Lynn A. Jansen, RN, PhD 

Daniel P. Sulmasy, OFM, MD, PhD 

Saint Vincent's Hospital and Medical Center 
New York, NY 10011 


Reflections on Medical Journals 


TO THE EDITOR: Dr. Kassirer makes statements about journals that, 
because he has not troubled to present data, are hard to check (1). 
Nevertheless, we were amused by his response to "Standardization," 
particularly when he is attempting to determine whether progress has 
made medical journals better. He writes, “A small cadre of editors 
recently recommended that authors of original research papers stan- 
dardize their content” and then pours scom on such efforts as CON- 
SORT (Consolidated Standards of Reporting Trials). Had he read 
the article he cites by Rennie (2), he would have realized that the 
effort sprang from a serious problem, recognized by nonscientists in 
the community (3); that there was extensive consultation with scien- 
tists worldwide; and that throughout, editors constituted a small 
minority. Their role was in implementing what the community 
wanted. 

Kassirer derides editors for sending "manuscripts back to au- 
thors if they fail to conform,” asking, "Does such copycat uniformity 
force science into a straitjacket and impede creativity" CONSORT, 
QUOROM (The Quality of Reporting of Meta-analyses), MOOSE 
(Meta-analysis of Observational Studies), and STARD (Standards to 
Improve Reporting of Studies of Diagnostic Tests) are not about 
standardization or organization. A well-established standard for re- 
porting research, IMRaD (Introduction, Methods, Results, and Dis- 
cussion), already exists. CONSORT, for one, aims for transparency, 
regardless of the format, in the reporting of randomized trials. An 
editor may indeed send back a manuscript based on CONSORT if 
an author has, for example, inadequately reported the components of 
randomization. That decision, however, is based on content and not 
standardization, because poor randomization is associated with bi- 
ased estimates of treatment effects (1—4). That is a profound scien- 
tific issue and not what Kassirer falsely paints as the whimsical lean- 
ing of editors towards standaridzation. CONSORT and the other 
statements were drawn up after an intense effort to discover the 
evidence for each recommendation. Does Kassirer object to that? 
Kassirer may not acknowledge data supporting CONSORT, but 
they exist and were referred to in Rennie’s editorial (2, 5). 


David Moher, MSc 
University of Ottawa 
Ottawa, Ontario KIN 6N5, Canada 


Kenneth F. Schule, PhD 
Family Health International 
Research Triangle Park, NC 27709 


Douglas G. Altman, DSc 
Centre for Statistics in Medicine 
Oxford OX3 7LF, United Kingdom 
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Drummond Rennie, MD 

JAMA 

Chicago, IL 60610 

University of California, San Francisco 


San Francisco, CA 94143 
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IN RESPONSE: Despite these protestations, achieving transparency by 
checklist is simply an inadequate substitute for high-quality editing 
and peer review. The authors’ data supporting the use of CON- 
SORT are weak, as they acknowledge openly in the only reference 
they provide (1). It will take much better evidence than this to 
convince me that ossifying research reports with checklists and flow 
charts improves medical care rather than serves the requirements of 
evidence-based gurus in their aerial palaces of meta-analysis (2). 


Jerome P. Kassirer, MD 

Tufts Univeristy School of Medicine 
Boston, MA 02111 

Yale University School of Medicine 
New Haven, CT 06520 
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Use of Antiviral Therapy in Patients with Hepatitis C 


TO THE EDITOR: We read with interest the article by Falck-Ytter 
and colleagues (1) on antiviral treatment in patients with hepatitis C 
virus (HCV) infection. We care for predominantly indigent patients 
co-infected with HCV and HIV. Patients with HIV infection usually 
require medications such as antiretroviral agents and antibiotics to 
prevent opportunistic infections, These interact with drugs used to 
treat HCV infection (ribavirin and interferon) and cause cytopenia. 
Because HCV and HIV are transmitted parenterally, co-infected pa- 
tients are often injection drug users. Like Falck-Yeter and colleagues, 
we hypothesized that our co-infected patients frequently had comor- 
bid conditions that hindered HCV therapy. 

Investigating this hypothesis, we retrospectively reviewed the 
medical records of 108 HIV-infected patients diagnosed with HCV 
infection between 1995 and 1997 at a public health clinic in Santa 
Ana, California (2). Of these patients, 10% had a psychiatric history, 
17% had ongoing alcohol abuse, and 19% had evidence of active 
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injection drug use. In addition, 6% had a hemoglobin level less than 
10 g/dL and 4% had platelet counts less than 0.75 X 10° cells/L. 
Among the 108 patients, 8196 returned for at least one follow-up 
appointment. Although the median duration of follow-up was 26 
months, only one patient received treatment for HCV infection. 
Although well-controlled HIV infection is not a contraindication to 
HCV treatment, many co-infected patients have comorbid condi- 
tions that interfere with treatment for HCV. We agree with the 
authors’ recommendations for better-tolerated HCV drugs, interven- 
tions for substance abuse, and support mechanisms to improve ad- 
herence. In addition, interventions such as growth factors for cyto- 
penia, close monitoring of complete blood counts, and the use of 
pegylated interferon without ribavirin may allow treatment of pa- 
tients with relative contraindications to therapy. To address these 
issues, we have initiated a co-infection clinic at our hospital where 
infectious disease specialists and hepatologists can work in tandem. 


Catherine Diamond, MD, MPH 

Jea Hyun Lee, MD 

University of California Irvine Medical Center 
Orange, CA 92868 
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Angina Caused by Calcific Constrictive Pericarditis 


TO THE EDITOR: The Patient: A 62-year-old man presented with 
retrosternal chest pain on exertion and progressive dyspnea. Results 
of laboratory tests were normal. Chest radiography showed cardiac 
enlargement and apical calcification. Two-dimensional echocardiog- 
raphy revealed dilated cardiopathy with anteroseptal hypokinesis 
without pericardial effusion or thickening. Coronary angiography 
showed compression of the marginal coronary artery by a calcifica- 
tion that induced systolic occlusion and diastolic stenosis (Figure. 
top). The coronary arteries showed no atherosclerotic disease and no 
ventricular aneurysm, Computed tomography showed basal pericar- 
dial calcification with penetration of the myocardium at the basal 
wall of the left ventricle. 

Calcified constrictive pericarditis was diagnosed at surgery, and 
a radical pericardectomy was done. Multiple tight adhesions between 
the epicardium and pericardium were found. There were prominent 
calcifications over the right atria, the pulmonary artery, and the lat- 
eral wall of the left ventricle. The midportion of the marginal artery 
was encased by a calcification constricting the left ventricle. His- 
topathologic examination of the pericardium showed a nonspecific 
fibrocalcified pericarditis without evidence of Mycobacterium tuber- 
culosis hominis, granuloma, or vascularities or eosinophils. Angiogra- 
phy performed 4 days after the surgery showed that a normal flow 
was restored in the marginal artery (Figure, bottom). 
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Figure. Angiographic appearance of the marginal artery during 
catheterization before (top) and after (bottom) surgery. 
























































Discussion: The clinical presentation of this patient suggested 
ischemic heart disease. Chest pain is rarely associated with constric- 
tive pericarditis, especially in patients without any atherosclerosis, 
and may cause delayed diagnosis (1—3). Although myocardial infarc- 
tion and angina due to compression of a coronary artery from fi- 
brotic adhesions has been reported (3), angina due to compression of 
a coronary artery by a calcification penetrating in the myocardium 
has not been reported with constrictive pericarditis. 

The presence of pericardial calcifications suggests constrictive 
pericarditis in patients with symptoms of heart failure (4). In our 
patient, the diagnosis of constriction could be confirmed only intra- 
operatively. Calcified disease is common in patients with constrictive 
pericarditis presenting for pericardectomy; however, the incidence 
varies depending on the population surveyed, the cause of constric- 
tive pericarditis, and the year of the study (5% to 76%) (4). Calci- 
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fications might be a nonspecific response to chronic inflammatory 
process and are positively correlared with chronic disease (4). 

Constrictive pericarditis is considered idiopathic in 67% of cases 
(4). In our patient, we failed to find the most frequent causes (car- 
diovascular surgery, radiation therapy, tuberculosis, fungal disease, 
and chronic renal failure) (5, 6). Although medical treatment may 
temporarily alleviate symptoms of heart failure, patients do poorly 
without cardiac decortication (6). 

Conclusion: Angina can be the presenting symptom of constric- 
tive pericarditis related to a calcification coming from the pericar- 
dium and constraining a coronary artery. 


Isabelle Mahé, MD 
Lariboisiére Hospital 
75010 Paris, France 


Eric Braunberger, MD 
HEGP Hospital 
75015 Paris, France 


Jean-François Bergmann, MD 
Lariboisiére Hospital 
75010 Paris, France 
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Foamy Macrophage Syndrome due to Hydroxyethyl Starch 
Replacement: A Severe Side Effect in Plasmapheresis 


TO THE EDITOR: A 38-year-old woman had received stanozolol, 
cyclosporine, and frequent plasmapheresis since 1997 because of IgG 
A monoclonal gammopathy with cryoglobulinemia-associated ulcer- 
ating leukocytoclastic vasculitis. Initially, gelatin-based plasma ex- 
panders and pasteurized human albumin were used. Beginning in 
February 1999, plasma volumes were exchanged at a 1:1 ratio with 
undiluted 6% hydroxyethyl starch (HES) (Fresenius~Kabi, Ham- 
burg, Germany) because of the reported advantages of HES. 

In August 2000, the patient developed severe weight loss, sen- 
sory polyneuropathy of the legs, and deteriorating eyesight. On ex- 
amination, she was malnourished (body mass index, 17.6 kg/m?) 
with hepatosplenomegaly and ascites. She had normocytic anemia 
(hemoglobin level, 7.1 mmol/L; mean corpuscular volume, 82 fL), 
thrombocytopenia (platelet count, 121 X 10? cells/L), low serum 
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Figure. Microscopic images. 





Top. Light microscopic image of a bone marrow biopsy revealing mas- 
sive infiltration with CD68+ foamy macrophages. (Hemotoxylin— eosin; 
original magnification, X200.) Bottom. Immunoelectron microscopic 
image of endothelial cells with many small vacuoles (A) and swo large 
vacuoles in the cytoplasm of histiocytes (B). The vacuoles express the 
characteristic peripheral amorphous material that is reactive for the anti- 
hydroxyethyl starch antibody (arrows). (Uranyl acetate and lead citrate; 
original magnification, X2200.) 


creatinine concentration (40 mmol/L [0.45 mg/dL]) and albumin 
level (26 g/L), and slightly elevated serum IgG level (15.9 g/L) and 
aminotransferase levels (aspartate aminotransferase level, 62 U/L; ala- 
nine aminotransferase level, 52 U/L). Magnetic resonance imaging of 
the brain revealed vasculitis of the choroid plexus with hydrocepha- 
lus and pituitary stalk edema. Histologic examination of bane mar- 
row, skin, duodenal mucosa, liver, peritoneum, and dura mater and 
cytologic examination of the ascitic fluid revealed massive infiltration 
with typical foamy macrophages (Figure). Hematoxylin—eosin, peri- 
odic acid Schiff, and oil red O staining showed empty vacuoles. 
Mycobacterium avium infection was ruled out. Enzyme analysis ex- 
cluded Wolman, Niemann—Pick, and Gaucher diseases (all lysosomal 
storage diseases). Immunoelectron microscopy with polyclonal rabbit 
anti-HES serum, performed by Dr. S. Ständer (Westfülische Wil- 
helm-Universitat, Munster, Germany), confirmed massive tissue 
storage of HES, especially in the vacuoles of the macrophages (Fig- 
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ure). Although plasmapheresis with conventional expanders was con- 
tinued, the patient improved only slightly. After 8 months, a bone 
marrow biopsy still revealed massive foamy cell infiltration. 
Elimination of HES depends on distribution and back-diffusion 
from body tissues and metabolism (a-amylase), followed by urinary 
excretion (1). Persistent pruritus due to dose-dependent and time- 
related skin deposits has been the most frequently reported compli- 
cation of HES (2, 3). Skin deposits can be detected up to 4 years 
after the final administration of HES (3, 4). In our patient, HES 
exposure (130 L within 20 months) led to symptomatic, massive, 
diffuse tissue infiltration with HES-laden foamy macrophages. 


Johannes J.A. Auwerda, MD 
J.H. Paul Wilson, MD 
Pieter Sonneveld, MD, PhD 
Erasmus Medical Center 


3008 AE Rotterdam, the Netherlands 
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GENERAL COMMENTARY 


Recertification 


TO THE EDITOR: At the 2002 annual meeting of the American 
College of Physicians-American Society of Internal Medicine, I was 
pleased to learn that the College will be redoubling its efforts to work 
with the American Board of Internal Medicine to develop an im- 
proved recertification system that will be meaningful for practicing 
internists and ensure lifelong professional development. As one of 
the many Fellows of the College who have a time-limited certificate, 
and one who recently recertified under the current less-than-ideal 
system, I believe that periodic recertification is here to stay. I also 
think that overall this is a good thing for our specialty. I do, however, 
want to suggest that the College strongly advocate for the creation of 
an emeritus status. This special board status would appropriately 
recognize the important lifelong professional accomplishment of fu- 
ture internists who will retire from active practice after many suc- 
cessful recertifications. 


Robert S. Crausman, MD 


Brown University Medical School 
Pawtucket, RI 02860 
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